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Dear  Mr.  Thomas: 

We  are  jileased  to  submit  herewith  our  l■■in.'^l  Draft  Rej.ort  "Regional 
Wastewater  Management  Study  for  Oinaha-Counc i 1 Bluffs,  Phase-  II",  in 
accordance  with  the  terms  of  our  Contract  DACIV4S-74-C-01 17. 

This  report  contains  the  results  of  the  wastewater  management 
study  on  the  seven  county  are;i  surrounding  Omaha,  Nebraska  and  Council 
Bluffs,  Iowa.  The  technical  data  involving  the  v.'irious  Wastewater 
Management  Alternatives  is  provided  for  use  in  the  Urb:in  Study  of  the 
a rea . 


We  will  be  happy  to  meet  with  you  to  discuss  aspects  of  the  study 
at  your  convenience. 


Very  truly  yours, 
llAVliNS  AND  l-.MHRSON,  LTD. 


George  1).  Simpson 
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A.  INTRODUCTION 


S;mDV  HAC.KGROUNIi 

Coals  and  Object iv c s 

The  objective  of  the  overall  Urban  Study  is  to  aid  in  devel- 
oping water  resources  and  related  land  areas  so  as  to  enhance  the 
quality  of  urban  life.  To  do  this,  single  purpose  studies  are 
being  undertaken  dealing  with  various  water  sources  and  uses; 
wastewater,  water  supply,  water  recreation  and  flood  control. 

These  single  purpose  studies  will  then  be  linked  to  aid  in  devel- 
oping a water  resource  management  program  for  the  urban  region. 

This  study  involves  the  wastewater  management  portion  of  the  Urban 
Study  for  the  metropolitan  Omaha-Counci 1 Bluffs  area. 

Wastewater  Management  Study 

The  objective  of  the  wastewater  management  study  is  to  develop 
wastewater  systems  for  the  area  which  will  satisfy  best  the  various 
needs  in  the  Omaha-Counci  1 Bluffs  region.; 

The  sources  of  wastewater  include  all  man-made  wastewater 
including  municipal  and  industrial  discharges,  as  well  as  urban 
and  agricultural  runoff  from  storms. 

The  process  of  developing  alternative  plans  for  water  resource 
management  must  consider  many  factors.  These  factors  are  defined 
in  Sections  201  and  208  of  Public  Law  92-500.  The  factors  are 
listed  below  with  reference  to  the  primary  section  of  the  Law 
which  specifies  the  factor. 
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Develop  areawidc  manaj^emetit  - Sec.  201  (c) 

Integrate  wastewater  systt'ms  with  land  use  patterns  - 
•Sec.  201  (f) 

Consider  .all  available  technologies  - See.  201  (b) 

Consider  all  wastewater  sources  - Sec.  201  fc) 

Consider  environmental  and  social  impacts  - Sec.  201  (b)(2j(li) 

l-ol  lowing  is  a brief  description  of  the  relationship  of  these 
factors  to  the  wastewater  management  study. 

Areawide  management  - This  study  considers  three  study  areas; 
the  100  mile  radius  for  land  treatment  potential,  the  seven  county- 
area  for  inventory  and  analysis,  and  the  urban  area  for  more  de- 
tailed analysis.  (See  Plate  I). 

Wastewater  and  Land  Use  - The  Corps  has  proposed  four  possi- 
ble growth  concepts  with  their  associated  land  use  patterns  for 
the  urban  area,  which  are  considered  in  the  study. 

Technology  - Both  high  level  conventional  treatment  and  land 
application  treatment  systems  are  considered. 

Wastewater  Sources  - The  study  considers  municipal  sources; 
industrial  sources  and  stormwater  runoff  sources.  The  runoff 
sources  include  urban  runoff,  combined  sewer  overflows  and  agricul- 
tural runoff. 

Impact  Assessment  - The  impacts  of  the  components  of  each  plan 
are  inventoried  and  a method  of  evaluation  proposed.  The  major 
evaluation  of  the  effects  of  these  impacts  will  be  performed  by 
the  Omaha  District,  Corps  of  Engineers. 

- 2 - 


lU'port  I'oriiKit 

riu-  Wastewater  Manajteini-nt  Stuily  was  |ierf<)rmed  in  two  phases. 
Phase  1 ineliided  an  inventory,  evaluation  and  projection  of  munici- 
pal wastewater  sources  includiii);  domestic,  inilustrial  ;ind  storm- 
water runoff.  An  initial  set  of  alternatives  was  developed 
along  with  iireliminary  estimates  of  costs  and  impacts  or,  the  stiulv 
a rea . 

The  second  phase  of  the  study  proviiles  for  further  analyses  of 
the  initial  alternatives  and  the  selection  of  a limited  number  of 
alternatives  for  final  presentation.  The  Phase  1 report  was  sub- 
mitted in  October,  1974,  and  included  eight  conceptual  alternatives 
with  several  subalternatives.  Tlic  subalternatives  included  three 
wastewater  treatment  levels,  two  stormwater  treatment  levels,  four 
growth  concepts  and  three  storm  sizes. 

This  volume  contains  the  results  of  the  Phase  11  study.  The 
report  consists  of  five  sections: 

Phase  I Summary 

Phase  II  Analysis 

Phase  II  Alternatives 

Specific  Planning  Considerations 


Conclusions  and  Recommendations 


B.  PI  IASI  I SlIMMAin 


SJiniY  Akl.A 

lien  oral  Description 

The  study  area  includes  the  seven  counties  aroumi  Omaha, 
Nebraska  and  Council  Bluffs,  Iowa,  which  arc  Cass,  Douglas,  Sarpy, 
and  Washington  in  Nebraska,  and  Harrison,  Mills  and  Pottawattamie 
in  Iowa.  The  Missouri  River  bisects  the  area  in  a North-South 
direction  and  the  Platte  River  discharges  drainage  from  Nebraska 
just  south  of  Omaha. 

The  significant  topograjihic  features  consist  of  the  Missouri 
and  Platte  River  valleys  surrounded  by  steep  bluffs,  rolling  hills 
and  flat  plains  to  the  west.  The  valley  areas  are  flat  with  river 
deposited  soils  and  high  groundwater  tables.  The  bluffs  are  rugged 
and  irregular  with  exposed  bedrock  materials  in  some  areas.  The 
rolling  hills  are  primarily  glacial  till  which  is  eroded  and  man- 
tled with  loess.  The  plains  area  of  Saunders,  Butler  and  Seward 
counties  is  very  flat  land  laying  above  the  valley.  The  bedrock 
formations  consisting  of  subsurface  sandstones  and  shales  with 
deeper  limestones  are  generally  greater  than  20  feet  in  depth 
except  in  the  bluffs  area  where  outcropping  exists. 

The  average  monthly  temperatures  range  from  below  20“F  in  the 
winter  to  above  SO^F  in  the  summer.  Extremes  of  -32°F  to  114°F 
have  occurred.  The  urban  rainfall  is  about  28  inches  per  year, 
varying  from  0.8-4. 5 inches  per  month,  with  a decrease  toward  the 
western  areas  and  an  increase  toward  the  eastern.  Class  A Pan 
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rop)!  lat  ion 

Tahlc  1 shows  the  population  ehaiiKes  which  li.ivc  occurred  in 
the  past  decade  for  the  seven  counties  in  the  study  area.  laiile 
2 shows  the  lyy.S  and  2020  population  projections  for  the  principal 
sanitary  districts  in  the  study  area.  fhe  move  from  the  rural 
areas  and  the  urbanization  of  Sarpy  County  is  significant.  'Ilte 
entire  area  is  generally  showing  an  increase  in  population  although 
the  rate  is  lower  in  the  past  decade  than  in  the  .SO's. 

Land  Use 

Drainage  areas,  illustrated  in  Plate  2,  were  established  in 
areas  that  are  potentially  affected  by  the  future  growth  of  the 
metropolitan  area  and  also  in  areas  that  have  an  effect  on  the  pro- 
posed Papillion  reservoir  projects.  The  total  acreages  and  the 
present  land  use  for  these  drainage  areas  are  presented  in  Table 
3.  This  table  provides  information  useful  in  evaluating  the  rela- 
tive magnitude  of  land  usage,  including  total  acreage  and  a break- 
down of  residential,  industrial  and  commercial,  feedlots,  cropland, 
other  rural  land,  and  open/public  land  uses. 
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Plate  and  Table  4 show  the  current  wastewater  facilities 
inventoried  for  the  area.  About  100  facilities  were  identified, 
and  detailed  in  the  Phase  I report,  with  a capacity  of  greater 
than  5,000  gallons  per  day.  .Many  of  these  facilities  are  currently 
scheduled  to  be  placed  into  regional  systems  via  sewer  extensions. 

Table  5 lists  the  municipal  wastewater  treatment  plants  of 
capacity  larger  than  5,000  gallons  per  day,  which  were  individually 
considered  in  this  study.  The  inunici]ial  plants  have  been  grouped 
in  the  following  categories:  major  urban,  minor  urban,  and  non- 

urban.  The  major  urban  [ilants  arc  the  largest  wastewater  treatment 
plants  and  therefore  have  the  greatest  effect  on  the  Wastewater 
Management  .Study.  The  minor  urban  [ilants  include  those  of  outlying 
communities  which  are  potentially  affected  by  the  future  growth  of 
the  metropolitan  area.  The  non-urban  plants  include  outlying 
communities  which  will  probabl>’  not  be  affected  by  the  growth  of 
the  metropolitan  area. 

Industrial  Sources 

The  industrial  characteristics  of  the  study  area  are  detailed 
in  Attachment  B,  Volume  III,  of  the  Phase  I report.  The  major 
industrial  classifications  considered  included: 
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About  <i0%  of  the  total  industrial  process  flow  originate  with 
SIC  20  and  about  60"i>  of  this  is  treated  at  the  Ol’CC  Plant.  About 
70%  of  the  BOD  load,  Sbl  of  the  TSS  load  and  4S°  of  the  oil  and 
grease  load  also  originate  with  the  SIC  20  industries.  Another 
significant  industry  classified  in  the  SIC  28  group  is  dominated 
by  one  agrichemical  company. 

Industrial  projections  of  flows  and  loads  for  each  SIC  group 
were  developed  for  each  of  the  sanitary  districts  and  included  in 
the  development  of  the  Regional  Wastewater  .Management  Plans. 
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S(.'V('ral  variables  are  invoivcal  i ti  ;my  [ilanniriR  [iroei'ss.  loin' 
of  these  are  discussed  in  this  s(.'ct  ion  as  the>'  il'pl.v  to  the  Phase 
! Study. 

(Jrowth  ^tmi^e£^ts 

The  Corps  of  linsinecrs  established  a set  of  four  possible 
patterns  of  urban  growth  for  the  area  (Concept  A,  B,  C fi  !))• 

Concept  A assumes  a continuation  of  present  land  use  and  represents 
low  densit)'  urban  sprawl.  Concept  B involves  a hij>her  density 
growth  consisting  of  contained  growth  for  urban  Omaha  with  separate, 
self-sustaining  satellite  cities  separated  by  open  space.  Concept 
C also  envisions  a high  density  jiattern  for  Omaha,  but  with  expand- 
ing boundaries  rather  than  separate  satellite  cities.  Concept  D 
allows  low  density  development,  as  in  Concept  A,  hut  presumes  the 
development  will  occur  as  a secondary  effect  of  the  existing  trans- 
portation routes.  Appendix  A contains  the  land  use  maps  developed 
by  the  Corps  of  Kngineers  exhibiting  these  growth  concepts. 

Treatment  Levels 

Three  effluent  standards  have  been  established  in  conjunction 
with  the  Corps  of  Engineers  for  wastewater  treatment  system  dis- 
charges as  shown  in  Table  6.  The  lowest  level.  Level  1,  (secondary 
treatment)  is  fixed  by  EPA  definition  and  is  required  by  1977. 

The  highest  level,  Level  3,  is  the  Corps  of  Engineers'  interpreta- 
tion of  the  Public  Law  92-500  requirement  for  zero  discharge.  This 
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All  parameters  are  listed  on 


level  of  tre.itment  is  ro<|uircJ  h>-  ||>H5  uith  s<-eorul.i r>-  triMtmenf 
hetwecn  I'*?"  aiull‘)H3.  The  intermediate  level,  Level  J.  ( Bl’l - 
Vsater  Qualitv)  j)resents  a level  of  treatment  ;^hieh  is  based  on 
the  stati'  water  quality  standaiais  and  an  i nter['retat  ion  of  best 
praetieal  t eclino  lo(;y . This  effluent  level  has  been  lievelopcd  in 
Phase  1 by  experience  and  knowledj;e  of  the  area  streams.  Compu- 
ter modeling  of  the  stream  is  shown  in  .Section  C of  this  f’hase  II 
report . 

In  addition,  two  effluent  standards  have  also  been  established 
for  urban  stormwater  runoff  discharges,  and  are  shown  in  Table  7. 
Level  1 was  established  to  [irovide  a minimal  degree  of  treatment 
by  providing  screening,  sedimentation,  and  disinfection.  Level  2 
was  established  to  provide  a higher  level  of  treatment  to  meet 
water  quality  standards  and  included  the  addition  of  microstraining 
to  the  Level  1 jirocess  stream.  In  the  design  and  development  of 
the  regional  wastewater  management  plans  the  Level  1 stormwater 
treatment  facilities  were  used  in  conjunction  with  both  Level  1 
and  Level  2 wastewater  treatment . Level  2 stormwater  was  used  with 

the  Level  .3  wastewater  for  the  alternative  plans. 

Wastewater  Treatment 

In  order  to  develop  costs  associated  with  the  alternative 
plans,  designs  for  the  treatment  plants  were  developed  to  respond 
to  the  prescribed  effluent  levels.  The  plants  were  categorized  by 
size  and  effect:  Major  Urban,  Minor  Urban  and  Non-Urban,  as  pre- 

viously defined  in  Table  5.  The  Major  Urban  i)lants  received  the 
most  detail  and  were  analyzed  separately.  A single  design  concept 
was  used  for  each  of  the  other  categories  which  would  provide 
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a I'f  liable  facility  j;iveii  the  j;eneral  site  arul  influetit  cliaracter 
1st  ICS.  Schematics  and  mass  diajtrams  ari*  pr<'sented  in  Ai>pend  i 

H for  e.ich  desit;n.  A detailed  desiy.n  could  involve  a different 
treatment  concept,  but  the  processes  chosen  are  re[tresont at i ve 
of  tlie  cost  ranges  involved. 

I’h\'s  i ca  1 -cliem  i ca  1 treatment  has  been  [irojiosed  in  numerous 
studies  as  an  alternative  to  biolojiical  treatment  to  attain  t he 
hijiher  levels  of  treatment  required  by  i’l.  92-.S00.  I'or  example, 
the  dorps  of  l.n>;ineers ' Survey  Scope  Studies  for  Chicago,  Detroit 
and  C leve land-Akron  considered  physical-chemical  treatment  to  be 
comjiarable  with  advanced  biological  systems. 

For  the  Omaha  Urban  Study,  consideration  was  given  to  physi- 
cal-chemical treatment  processes  but  was  not  adopted  for  a full 
alternative  for  the  following  reasons: 

1.  The  organic  nature  of  the  wastewater  makes  it  highly 
amenable  to  a biological  treatment  process,  at  lower 
unit  cost  per  pound  of  COD  removed. 

2.  Current  planning,  design,  and  construction  has  been 
based  on  biological  treatment  systems  and  existing 
systems  would  require  major  changes  to  adopt  a physi- 
cal-chemical treatment  process, 

3.  The  scope  of  the  Urban  Study  does  not  direct  itself  to 
the  detailed  design  and  cost  considerations  necessary 
for  full  evaluation  of  physical-chemical  treatment  at 
each  plant  in  the  study  area.  In  particular  cases, 
this  question  should  be  reviewed  during  the  facilities 
planning  process. 
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''liijor  tirhan  I’lants  - Tlu'  stiuiy  ,ii-r\i  i-ontaiir.  thrrc  mai('r 
urban  tre.itmcnt  plants.  I.ai  h o1'  these  plants  was  cons  i ileiisl 
separately  with  specific  processing  schemes  developcwl  with  con- 
sidi’i'ation  given  to  the  e.xi  -ting  and/or  under  design  unit  processes, 
lablc  H summarires  the  future'  wastewatei  qu.ility  and  quant  it\’ 
charact  eri  St  i c.s  for  the  various  alteiTiates.  The  following  de- 
scrities  each  plant  witfi  A])pendi.\  H,  I igures  1-7  showing  the 
schematics  and  mass  diagrams. 

I’ai'illion  Creek  Plant  - I’rimary  treatment  and  complimentary 
sludge  handling  facilities  have  recently  been  bit!  I'or  this  .'>0  mgd 
plant.  The  proposed  secondary  level  system  ^ consists  of  trick- 
ling filtration  with  intermeeii  ate  sol  ids- 1 icpiid  sejiaration  followed 
by  activated  sludge.  Odor  control  requirements  at  this  plant  are 
extremely  stringent;  the  primary  clarifiers,  for  example,  are  to 
be  enclosed  as  are  the  future  trickling  filters.  In  view  of  the 
need  for  close  odor  control,  the  projiosed  processing  sequence  in- 
corporates the  covered  reactors  associated  with  pure  oxygen  acti- 
vated sludge  treatment. 

Missouri  River  Plant  - The  Missouri  River  Plant  expansion  is 
presently  under  detail  design  for  a flow  of  bO  mgd.  The  proposed 
systein,  is  adequate  for  Level  1 effluent  standards. 

Council  Bluffs  - Mosquito  Creek  Plant  - This  plant  is  jiresent- 
ly  nearing  completion  and  is  intended  to  phase  out  the  old  Council 
Bluffs  Plant.  It  has  been  designed^  for  approximately  l.‘>  mgd 
under  a presumed  reduction  of  present  industrial  releases,  and  is 
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MAJOR  URBAN  PLANTS  - F1.0l\  ANP  (JUALITY  CH\R.\CTLR  I ST  ICS 


i‘  tor  '■■(•ciini.iary  hni  K, 

'titioi  Urhaii  I’lant'^  laMc  ';iimma  r i ics  pr(  s('iit  aiul  future 
eot>«J  1 f I oil'-  for  the  minor  urban  jilants.  future  I'lannini;  jiri'diets 
the  addition  of  two  more  jil.ints  to  the  present  do:en.  Tyiiically, 
growth  patterns  anticipate  a forty  to  fifty  [u-rcent  flow  increase 
over  the  twenty-five  year  time  frame  between  aiul  2('20.  Ihe 

infhu-nt  wastewati”'  (juality  refiorted  in  this  table  is  indicative 
of  wh.it  would  be  anticipated  for  these  facilities  without  the 
presence  of  a major  wet  indu-trv. 

The  minor  urban  [ilant  - do  not  have  a domin.ant  tre.itment  tech- 
nology although  five  of  the  twelve  |>lants  provide  something  less 
than  Level  1 effluent  quality.  A process  seeiuence  for  the  minor 
urban  plants  was  developed  to  m.tke  maximum  use  of  existing  equip- 
ment . 

The  design  concept  chosen  for  these  plants  is  shown  in  Ap- 
pendix B,  Figures  8 and  y,  and  is  developed  around  the  rotating 
biological  surface.  Ojierational  simplicity  and  lower  power  demands 
make  this  system  attractive  for  plants  of  the  sire  considered. 
Lxisting  biological  systems,  such  as  trickling  filtration  or  ac- 
tivated sludge,  would  replace  the  indicated  first-stage  rotating 
biological  surface. 

When  design  flows  were  less  than  2 mgd,  the  waste  biological 
sludge  process  sequence  was  modified  to  exclude  flotation  thicken- 
ing and  incorporate  aerobic  digestion.  Anaerobic  digester  super- 
natant was  returned  to  the  aerobic  digester.  The  aerobically  and 
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MINOK  IIKIUN  1’l.AM  SUMMAin 


I 


Pi  f sont  I'oml  1 1 i ons 

IJ 

0. 11 

o.O(.  n.SK 

Irentmcnt  Tcc)inoloj;y 

Act.  SI.  and  Modifications  .S 

Trick.  Fil.  and  Modi  fic.'it  ions  4 

Stabilization  Ponds  1 

Primary  and  l.qiiiv.  .S 


No . 

Flow  (ri);d) 
Median 
Kan^e 


Future  C.onditions 


.No. 

Flow  (m>;d) 

Med i an 
Ranjte 

^20 

Flow  (mgd) 

Median 

Range 

Influent  Quality  (nig/lj 
SS 
VSS 

BODr, 

COD 

TKN 

PO4-P 

AI.KICaCO^l 

Special 

Water  Plant  Wastes: 
Blair 
Bellevue 
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1 . 1 

0.15  - I . () 


1 .5 

0.28  - b.7 


260 

200 

250 

450 

35 

8.5 

225 


7800  »»/l)ay 
MG 


Oil  and  Grease: 
I Ikhorri 


1 5()  mg/ 1 at  0.15  mgd  = 195  Ibs/day 
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ami  anaorob  i la  1 1 y ti  i oil  1 iidj’/"-.  arc  ai'plicd  tc  oovor''d  opon- 
air  ■>andbods  t'l'f  dowa  t or  i . '!  ho  di'io.l  sludj'.o  could  ho  tiaiilod 

to  latulfi  1 1 or  prof'orahly  usod  in  tho  surround  i in’  a>;r  i cu  I tur  a 1 
lands  as  a nut  ri  out  and  orj;anic  ad.iitivo. 

Non-Urban  I’lants  - lablo  10  sumniarizos  present  and  future  • 

conditions  for  tho  non-urhan  plants.  Prosont  conditions  find  8b 
I'lants  treating;  or  designed  for  more  than  5,000  j^pd  within  the 
non-urban  classification.  By  1085,  this  number  will  bo  reduced 
to  5(>.  Little  growth  is  anticipated  between  the  years  of  1095 
and  J020  and  all  plants  were  designed  to  tho  2020  design  condi- 
tion. The  assumed  2020  wastewater  quality  reflects  the  concentrated 
pollutant  levels  t)pically  encountered  in  small  wastewater  flows. 

Figures  10  and  11  of  Appendix  B schematically  illustrate  the 
proposed  treatment  schemes.  The  aeration  ditch  or  "raceway"  modifi- 
cation of  the  activated  sludge  system  as  originally  proposed  by 
Holland's  A.  Pasveer  is  used  as  the  base  process  unit.  This  plug 
flow,  complete  mix  aeration  pattern  is  operationally  simple  and 
attractive  from  a power  standpoint. 

Waste  sludge  dewatering  by  sand  beds  with  disposal  by  landfill 
or  agricultural  use  is  the  system  of  choice  for  the  small  non-urban 
plants.  The  beds  are  designed  to  be  covered  but  open  to  the  air, 
thus  allowing  year  round  access  and  operation. 

Table  10  shows  that  the  stabilization  pond  is  used  extensively 
in  the  study  area.  Although  this  form  of  treatment  is  well  estab- 
lished and  involves  a minimum  of  operation,  it  was  not  chosen  as 
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lAHI.i  111 


\()\-OkBA.\  I'l.A.M  SM'IMAK^ 


I'r  I v,i  1 1‘  ,ind/(>r 
i.i  1 i :(.\1 


resent  CoikI  i t i ons 

'■Inn  le  1 1 .1 1 

I’nlil  ie  Int  nn  '.t 

Nu. 

3d 

:>2 

1 lcn\  1 

Med  i nil 

0.0(1 

O.OS 

Kanj'.e 

0.011  to  0.  l.A 

0.008  to  2().0 

f Al  t r r 


rent iiieiit  Tee hno logs- 
Aet.  .SI.  .ind  'ilod  i f ie.i  t i ons 

/ 

(Present  ) 

■"'17 

108.3) 

1 r i ek . 1 i 1 . and 

Mod  i t’icat  ions 

7i 

8 

■) 

Stabilization  Ponds 

20 

2(i 

1.3 

I’riinar\’  and  lnuiv. 

.3 

.3 

0 

None 

1 

0 

0 

1 uturc  Conditions 

100.3 

.No  . 

.3  1 22 

Plow  (nigd) 

Med  ian 

0.08  0.023 

Ranye 

O.OM  to  0.  I’.i  0. 10  to  0.030 

2020 

Mou  (m^d) 

Med i an 

0.00  0.0  2.3 

Rannc 

O.OM  to  0.2.3  0.10  to  0.030 

Influent  Quality  (in^/lj 

S.S 

.3.30 

V.SS 

2(d) 

BODs 

270 

COD 

330 

TKN 

11 

i'04-l’ 

10.0 

AI.K  (CaCO.A) 

22  ^ 
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the  tor  till.  ])1  .mil  111)',  '.tinl..  I he  .uTition  .iiteh  wo.  eliosrii 

hcc.iusf  It  1 loiis  hicrod  iiiuro  rcl  lahli-  .iiul  more-  .iiiie-ii.i  h I o to 
I’roross  aJel  1 1 loriw  for  liijtlur  trr.itmciit  1 o\ a I . . If  loo.al  [>rictie-o 
and  ox|icrioMCo  inelu'.ito  a prid'croiici-  for  st  ah  i 1 i zat  ion  jioiul.., 
unit  costs  ari'  ilovo  1 ojual  and  shown  in  1 igiircs  1 aiul  2.  I o show 
the  cost  savinjts  of  tlio  st  all  i 1 i za  t i on  [lond'i  relative  to  the  pro- 
posed sy.teiiis,  the  fixtures  show  hotli.  I wo  ce'iicepts  associateii 
with  stabilization  ponds  are  presenteei;  conventional  aiul  zero 
discharge.  Conventional  costs  were  developed  using  standari! 
eiosign  parameters  using  multijiU  ponds.  Zero  discharge  costs  were 
developed  using  a net  evapor.it  ion  of  11  inches  for  the  area, 
assuming  no  water  discharge  other  than  hy  evaporation.  In  a wet 
year  the  pond  would  discharge  a strong  waste  and  the  ]iond  will 
reejuire  periodic  dredging.  The  curves  show  that  the  stabilization 
pond  techniques  are  less  exjiensive  (conventional  vs.  Level  1 
and  zero  discharge  vs.  Level  . .Mthough  the  reliability  is 
lower,  studies  of  individual  systems  may  show  th.it  [ioikIs  could 
provide  a viable  alternative  to  the  processes  chosen  for  this 
lilanning  study. 

Land  Treatment  Technology 

Another  treatment  technology  considered  in  the  study  is  a land 
application  process.  The  [iroccss  involved  in  this  type  of  treat- 
ment includes  a pretreatment  step  producing  a secondary  ipiality 
effluent,  followed  by  storage  anil  application  of  the  pretreated 
effluent  to  croplands  for  effluent  |)«>lishing  and  as  a source  of 
irrigation  water.  The  land  area  can  be  underdrained  with  discharge 
to  a local  stream  or  the  treated  effluent  can  be  allowed  to 
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percolate  tv)  t ne  i;roiiiul)%.it  er . Recent  Kiiiiieline'  rei|iiire  that 
mule  t\lt  a 1 tiaite  J i -charjevl  to  snrt'act,  streams  must  meet  water  quality 
stviiulaid  and  the  discharj;e  to  j;roundwater  must  meet  I'liS  drinkiUft 

wat(.'r  staiivlards. 

•V  pivipcrl)  lie-  icrita.!  and  operated  land  systi-m  is  assumed  to 
produce  an  effluent  quality  consistent  with  both  I.evel  2 and  I.evel 
rt-qu  1 remi'nt  s .rid  pr  ihahly  closer  to  I.evel  3.  In  F'hase  I the 
i an  i systiti  h.as  h ep.  asti'il  witli  [ipocisions  for  a grid  underdrain- 
•*ge  system  to  capture  and  ri't  irt'  all  flow  to  local  stre.ims. 

In  order  to  locate  possible  land  treatment  sites,  the  stiil 
characteristics  of  the  soils  within  100  miles  of  Omaha  were  ('valu- 
ated  on  various  parameters  including  soil  type,  permeability,  suit- 
ability for  cultivation,  topography  and  groundwater  table,  arui  six 
areas  were  chosen  based  on  their  suitability  for  land  treatment. 
These  sites  are  shown  in  Plate  -1. 

In  selecting  an  application  rate,  which  determines  the  land 
area  requirement,  an  effort  is  made  to  maintain  firesent  agricultural 
practices  in  the  region.  With  this  in  mind,  a rate  of  applicitw. 
was  chosen  based  on  present  crop  requirements  plus  an  additional 
amount  for  treatment  purposes  without  adversely  affecting  the  crop. 
Several  crop  management  schemes  were  developed  using  between  29 
and  .’57  inches  of  water  per  year.  Based  on  these  data,  a 7>7>  inch/ 
year  application  rate  was  used  which  results  in  a need  for  about 
five  months  ot  storage  capacity  through  the  winte’"  ")  *■* 

.mrjor  urb.an  flow  is  to  he  tnnsport«-d  to  west‘'rn  sites  'lic  . i 
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riati'  1 . Tiicsc  ;iri'  >;t'tur.i  I I \ t lif  I'riurity  I sites  .iroiiikl 
S.iuiiilers  ikHinty  aiul  lYiorit>  J sites  in  'loik  and  Butler  Counties, 
both  outside  the  seven  count)'  ai'i-a.  The  minor  urban  ami  non- 
urban  sites  are  assumed  to  be  available  vsithin  one  mile  of  the 
jilant.  Most  of  these  sites  are  in  I’riority  a and  4.  Those  sites 
ri'quired  in  areas  where  the  soils  were  not  in  one  of  the  six 
hij;hest  jiriorities  are  very  small  and  such  sites  could  probably 
I'e  found  without  undue  difficult)'.  Table  II  shows  that  a signifi- 
cant amount  of  irrigation  is  j'lracticed  currently  in  the  seven 
county  area. 
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TABU  11 


197S 

STUDi  AKl.A  CROC 

IRRICAI ION 

\d'raj;e 

Ucaj^e 

Sciirce 

Irrigated  Acres 

Acres-Tt . / Y r . 

In._/_Vr. 

lowa  Count les 

Cround  ttater 

19,900 

20,800 

1J.() 

Surface  Water 

2,. >00 

2 , 300 

13.0 

lotal  Water 

22,200 

2.1, 300 

13..' 

Nebraska  Count les 

(■.round  Water 

20,200 

20,200 

12 

Surface  Water 

3 , bOO 

3 , ('00 

12 

lotal  Water 

23,800 

23,800 

12 

Total  Study  Area 

4(1,000 

47,100 

12.1 

Source:  Interim  Report  - Regional  Water  Supply,  llenniiiKSon, 

Durham  and  Richardson,  October  1974. 
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LEGEND 

LAND  TREATMENT  PRIORITY  OF  SITES 
N9l  23  AND  22  - Nebraska 
N92  29  AND  30  - Nebraska 
N93  21,  22  AND  26  - Nebraska 
N94  26  AND  29  - Iowa 
NQ5  6 AND  14  - Iowa 
N96  12 ,18,33  AND  34  - Iowa 


100  MILE  RADIUS 


METROPOLITAN  OMAHA  , NEBRASK A 
COUNCIL  BLUFFS.  IOWA 


u s AAMV  ENGiNCEW  DISTRICT  OMAHA 
CORPS  or  C NGiNC  C RS  OMAHA  NEBRASKA 


St  urmua  t rr  Trca  tniont 


lif-iv.n  Storni  - Ihe  I,  , .nul  Id  vrir  n-iuriiiu'c  intci'v.il 
storm-,  witti  ,i  (i  hour  dur.it  loii  .in  con  .idi'n-il  in  I'hasc  I.  The 
assoc  i .at  od  i nt  ciis  i t i c-.  and  iiint’.ill  depths  .iro  shoi^n  in  r.iMi-  IJ. 

iii..sk;.n  stor.m.s 


k ecurrence 

(>  Hr. 

b Hr. 

1 nt  erva  1 

1 nt  ens  i t \ 

I'e]ith 

1 year 

0.3J  in/ hr 

1.92  in 

Si  year 

O.fil  in/hr 

3.07  in 

10  year 

0..30  in/hr 

3 . S 5 in 

Kunot’f  (diarac  t er  i s t 10  s - The  runoff  from  an  area  is  deter- 
mined from  the  rainfall  depths  in  conjunction  with  the  physical 
characteristics  of  the  area.  llie  annual  runoff  volumes  were 
develofied  for  various  ty|)es  of  land  use  .and  .arc  shown  in  Table 
13. 

Ihe  study  area  was  divided  into  about  bO  drainaj;e  suli- 
districts.  llsinn  tiie  desist'  storm  and  land  use  jiatterns,  volumes 
and  peak  discharges  were  developed  for  each  of  the  draina};e 
areas.  The  Phase  1 report  contains  all  the  detailed  information. 

kunoff  ijuality  - The  concentrations  of  pollutants  carried 
from  the  land  by  storm  runoff  also  varies  with  Kind  use.  The 
average  concentrations  used  in  the  study  are  shown  in  T.ihle  11. 
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Ml.AN  ANNUAL  lUINOI  i lU 

l.ANli  IISACI 

rvn;  oi'  i and  iisi. 

, ANNUAL  VOIIIMI  (ft 

1 dent  ! ;i  1 (J-fi  peop  1 e/.ic  re ) 

1 ' . 5i)(' 

kesidcnti.'il  (5-8  poop  1 e/ ac  re  i 

21 ,000 

KesiJerUi.il  (8-ld  jicople/acrej 

2 1 . 50(1 

Residential  (12-15  pev>i'le/acre) 

2'.  ,imi' 

Residential  (15-18  peop  1 e/;ic re ) 

.■>1 ,500 

Residential  (18-20  peo]i  1 e/acre  1 

55,000 

linliistrial  and  Commercial 

52,500 

leedlots 

53 , 50(' 

Rural  ( hiwa J 

I 5,000 

Rural  (hastern  NebraskaJ 

10,000 

Rural  (Last -Cent ral  Nebraska) 

■1,000 

29 


AVtR.Mlh  ANNUAL  STORMWATLK  RLINOLL  CONCLNTRAT IONS  OF  POLLUIANTS 
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A/B;  A indicates  value  when  no  attempt  is  made  to  reduce  load. 

B indicates  value  when  best  agricultural  controls  are  used. 


irr.itricnt  I’roi'iS'^f's  - ilic  f rt'.i  f moiit  of  urh.in  ormii.i  f cr 


runoff  prosont  . j)oculi.ir  ik-sipn  considerations  created  i'v  the 
hi)’,h  va  r 1 all  i 1 1 1 exper  i ('need  in  hot!)  influent  volumes  and 
pollutant  concent ra t i ons . Process  consideration.,  therefore, 
include  hydr.iulii'  suryi  control  and  torai;e  to  reduce  the 
ins*.intaneous  max  naiun  h>’draulic  rate'-  and  normalize  the  ]U)llutint 
concent  rat  ions . 

Hasically,  two  treatment  technn|ue'.  are  develo[H'd,  each 
capable  of  s.i  t i sf  y i nj;  the  stormwater  tri.itment  ^;oals.  The  fir  t 
t(chni(pie,  ll])systein  Storage  and  Ire.itment,  enijiloys  independent 
stormwater  treatment  facilities  for  a particular  drainage  are.i 
with  effluent  disch.irged  directly  to  a receiciiu;  stream.  The 
second  technique,  Treatment  at  the  Mtinicijial  Plant,  include.s 
upstream  collection  and  storage  of  urhan  stormwater  runoff 
with  regulated  discharge  to  ,iti  existing  or  proposed  interceptor 
for  treatment  of  the  combined  flow  at  the  municipal  wastewater 
plant.  l.ffliient  discharge  occurs  only  at  the  municijial  waste- 
w.iter  treatment  plant.  Following  is  a discussion  of  each  of' 
these  stormwater  treatment  techni(|ues. 

llpsystem  Storage  and  Treatment  - Level  1 includes  screening, 
sedimentation  with  a two-hour  minimum  detention,  and  disinfection. 
Ihis  system  will  generally  achieve  a 70“  reduction  of  susjiended 
solids  and  40%  reduction  in  biochemical  oxygen  demand.  Level  2 
provides  additional  treatment  with  the  inclusion  of  microst  , 
ing.  This  system  will  generally  achieve  90  to  (>7  percent 


roduition  in  'aus|hmu1ciI  -oliils  .iiul  ri-s|i(\  t i v i I v . \ m.- he  ..i  t u.- 

ot'  those  twu  >ystonis  are  illustratoil  by  I 1'  l‘i  in  I'lia-.o  1. 

Hotli  earth  and  oonorote  storai^o  basin',  ai'o  used  in  tlio 
stud)-.  Mthouy.h  earth  storage  is  much  less  ex[)eiisive  than 
emierete  storage,  concrete  liasins  are  used  in  presentl\'  urlianized 
•ire.is  due  to  land  costs  ;ind  the  des  i rab  i 1 i t e of  covered  storay.e 
for  aesthetics  and  odor  control.  l.arth  basins  are  usetl  in  the 
develojiing  suburban  areas  where  land  is  more  available  for 
stora>;e  ,ind  adeiiiiate  buffer  zones.  When  earth  basins  are 
employed,  concrete  chlorine  contact  t:uiks  designed  for  a minimum 
15  minute  detention  are  used  to  assure  adequate  baffling,  and 
complete  iiiixing  for  positive  disinfection. 

Ihe  sludge  handling  techniques  employed  are  a function 
of  the  t\’[)e  of  basin  (earth  or  concrete).  In  the  concrete 
basin,  continuous  sludge  withdrawal  is  included.  This  sludge 
IS  pumped  to  an  on-site  sludge  holding  basin  from  whicli  the  sludge 
is  periodically  drained  and  hauled  by  trunk  to  the  municipal 
wastewater  plant  for  further  processing.  A separate  sludge 
handling  cajiability  is  included  at  the  municipal  plant  for 
stormwater  sludges  generated  from  the  concrete  basins.  In  the 
earth  basins,  multiple  cells  arc  included  to  allow  for  periodic 
dredging  ( 1 to  2 times  a year)  of  the  various  cells  without 
fully  incapacitating  the  facility.  Dredged  material  would  be 
liauled  to  a landfill  area. 

Ireatment  at  the  Municipal  I’lant  - 'Die  treatment  of  urban 


>tormw.it  cr  rtinot'l'  at  the  munieijial  plant  ua-  Jexel  oped  iv  i t the 
intent  of  providing,  the  fU'xihility  of  a high  levi'l  ot'  -■■torinwater 
treatment.  It  wa.s  also  anticipated  that  this  teclinique  would 
have  considerable  merit  if  high  lev'els  of  treatment  would  be 
required  to  satisfy  water  qua  1 i t st.indards  on  recei'cing  streams, 
livels  1 and  d both  jirovide  for  ujisystem  storag.e  and  regu- 
lated puitijiing  into  an  existing  or  pro[)osed  i ritercojitors  wliich 
carry  the  combined  flow  to  the  municijxil  jilant.  The  combined 
flows  received  at  the  plant  wliich  arc  in  excess  of  the  treatmi-nt 
plant  design  flows  are  diverted  to  separate  stormwater  treatment 
facilities.  The  schematic  of  this  facility  is  similar  to  that 
used  in  the  upsystem  treatment  concept,  and  is  illustrated  in 
Phase  I on  Figure  l)-2fl. 

The  effluent  discharged  from  these  bevel  1 and  Level  2 
facilities  are  equivalent  to  the  Upsystem  .Storage  and  'I'reatment 
Level  1 and  Level  2 (lual  ity  on  particulate  materials.  The 
sludge  handling  at  the  earth  and  concrete  uiisystem  storage  basins 
has  been  developed  the  same  as  the  Upsystem  Storage  and  Treatment 
technique. 

Facility  Sizing  - For  each  of  the  stormwater  treatment 
techniques,  careful  consideration  was  given  to  the  relative 
component  (storage  and  treatment)  cost  of  each  facility  to 
arrive  at  a reasonable  optimization  of  facility  sizing.  In 
genera),  this  optimization  depended  uixm  tlic  type  tif  basin 
employed  (i.e.,  earth  or  concrete),  the  level  of  treatment 


lies  1 nd  , aiui  the  '.|),i|h'  nt  t lu-  etoi'iii  h>  il  roj'.r.i  ph  . 

lij'systeiti  Stor.ipe  and  1 re.itment  - A cusl  .inal.a.is  ua  > nude 
lor  v.U'.in^  proc  !.■'.:>/ I'faK  t low  percett  t apes  ; eorr  e^pond  i np  stof.ipe 
volumes  and  treatment  rates  were  calculated  and  costs  weri' 
assipneil  to  both  constituent  ..  (airves  were  developed  for  a 
ranpe  of  hyii  i'opra[>h  shapes,  v^hich  showed  the  minimum  cost  for 
the  various  earth  basins  at  a process  flow  equal  to  ajqu'o.x  iriatel  y 
10°o  of  iieak  t'low.  The  cor  respond  i np  "storape  volume  requirement 
was  XOu  of  the  desipn  storm  volume  for  these  earth  basins, 
llnliki-  the  earth  basins,  the  ojit  imum  desipn  for  the  concrete 
basins  varied  with  hydropraph  shape.  Iherefore,  etich  basin  was 
optimized  independently. 

Ihe  incremental  cost  of  the  microstrainer  for  the  Level  2 
concrete  basin  facility  has  a minor  effect  on  the  opt imi za’ ion , 
reijiiirinp  a slipht  increase  in  storape  requirements  coujiled  with 
a slight  decrease  in  the  optimum  process  or  treatment  rate. 

Ireatmeiit  at  the  Municijial  I'lant  - In  this  case,  an 
optimization  of  storape  volumes,  intercejitor  sup|ilements  and 
wastewater  treatment  plant  additions  were  made  to  determine 
relative  sizes  of  each  clement. 

lor  the  Pajiillion  Creek  intercejitor  system  (featurinp  ,i 
combination  of  earth  and  concrete  upstream  storape  basins) 
costs  were  minimized  at  a 12  day  detention  |ieriod  for  all 
storape  basins.  In  areas  outside  of  the  Pajiillion  drainape 
areas  where  only  earth  basins  exist,  a .^0  day  detention  [leriod 
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-lun»(.'d  a co'-t  lainiinuiK.  Th  i ua-<  due  to  t lie  iiiiii  h Icim-i'  eo-  t 
i)t  I'ai'th  Vs  1 1 ti  i-fSiK's-t  t(>  ivUKi'C'ti  hasiri'..  \ dii  Jav 

vlitention  I'criuvl  vsas  used  a>  t lie  masimui:i  linjili  ut  time  t'lU' 
vshieh  ■vtormwater  would  be  he  hi. 

When  these  lon^ter  iletentiun  peru>ii  are  I'nie.  iiierevl  it  Is 
possible  that  substantial  raint'all  vs  i 1 1 osvuf  het'ore  the  basin 
empties  tlie  dosi>;n  storm  volume.  Conseij.ient  1 v , the  treatment 
svstem  Vsas  designed  to  store,  reli  ise  aiul  treat  the  design 
■toian  of  si.x-hoiir  duration,  in  addition  to  raint'all  oeeurrinj; 
during  the  requiifd  storajte  detention  periovl. 

The  storiiivsaler  basins  were  located  for  jilannin);  piirjioses 
by  the  use  of  aerial  photojtraphs . The  ranpe  of  storaj;e  volume 
for  upsystem  stora^;e  and  treatment  v.iries  from  1 acre-feet  to 
9\.Hi  acre-l'cet  for  a 1-ycar  storm  ;ind  varied  from  9 acre-feet 
to  2625  acre-feet  for  a 10-year  storm.  When  storage  is 
required  for  gradual  release  to  the  vsastewater  treatment  [ilant 
interceptors  storable  volumes  ran^je  from  10  to  1 (i'.)8  acre-feet 
for  a 1-year  storm  to  17  to  287.5  acre-fei't  for  a 10-year  storm 
Treatment  rates  varied  from  1 cfs  to  20.52  cfs  for  the  1-year 
storm  and  from  2 cfs  to  4985  cfs  for  the  10-v’ear  storm.  I’limp 
rates  varied  from  0.2cfs  to  67  cfs  for  the  1-year  storm  and 
from  0.4cfs  to  119  cfs  for  the  10-year  storm. 

Omaha  (lombined  .Sewers  - Conveyance  of  the  combined  sewer 
overflows  to  the  Missouri  Uiver  from  Oiraha  was  not  p.irf  of' 
Wastewater  Management  Study.  However,  alternatives  for  tin 


■ iriM  hrt'i'  ilr\  t‘ lopi'il  till’  tin-  (oiji-,  of  I np.  i lu  i-rs  b\-  ll.ir-i  I iiii  i iuti- 
I m.l;  l'oM[un\  (i|  ('ll  K , .iiui  ucic  ustd  iii  tin-  I'l.in-..  I.ihlr  I' 
sliow  , t lu'  rfsiiltiiif;  five  ,i  1 ! eiii.i  t i ves  .is  prc'-oiil  eii  in  Oetnlu-r 
I:)')  report  entitleJ  ” A 1 1 ernnt  i I'e  I'l.in-i  for  Ali.iterient  ot' 

I'ol  lilt  ion  from  Comliined  Sevvt  r Overflows".  Brief  descriptions 
of  fliese  .1  1 1 ern.i  t 1 ves  follow. 

hiked  .St  orntl*-'  Along  i.evee  (Alt.  J).  Combined  sewi'r  over- 
flows wo.ild  be  stored  in  opini  reservoirs  cons t rue t I'd  b>  dikinr, 
off  elongated  areas  on  the  riverside  of  the  e.xistinp  'lissouri 
River  levee.  Overflowf.s  would  be  niechan  i ca  1 1 v aerated  while 
in  storajte  to  jirevent  odors.  The  stored  waters  would  be  released 
>;radual]y  to  the  e.xistin^  interceptor  for  treatment  at  the  Oinaha- 
Missouri  River  jilant. 

Iieej[)  Tunnel  to  (Irourul  Level  .Storaj;c  (.Alt.  4A)  . The 
elevation  of  the  combined  sewers  would  provide  enoujjh  enerj;y 
for  conveyance  of  combined  sewajte  throuj;h  a tunnel  to  a diked 
reservoir  across  the  Missouri  River  north  of  Council  Bluffs. 
Stored  overflows  would  be  aerated  aiul  j;radually  pumjied  back 
to  the  intercejitor  for  treatment  at  the  Missouri  River  jilant  . 

I.xcavat  ed  Storage  Deep  Tunnel  to  (iround  bevel  Storap.e 
(Alt . IBJ . This  alternative  is  a modification  of  alternative 
4A  in  which  the  northern  and  southern  zones  of  the  combined 
sewer  area  would  be  dealt  with  individually.  Low  cost,  shallow 
excavated  reservoirs  in  the  Carter  Lake  area  would  be  used  for 
storage  of  overflows  from  the  northern  zone.  A tunnel  to 
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i;rouiKi  Irvi'l  lov.iti'il  .n.  ids';  tin  iiV(f,  snnt  !i  ol 

•-  luiiu  il  Blul'ts,  isDuld  scrvi.'  t lie  '-Diif  lu-rii  zniu-. 

jicH-p  Timrioi  M HU'd_  Storage  (Alt  . )_.  Ih  is  alt  crna  1 1 . r 

would  uso  a snialU'i'  diamctor  tumu-l  than  tlic  c’ncs  cons  iiicrod 
in  alternatives  4A  and  IH  and  would  cans-  flows  from  North  to 
south,  d i scha  rj;  1 11^  hy  j;ravity  to  a mined  storage  reservoir 
locat(.'d  500  to  (lOO  feet  helow  >;round . liiversion  structures 
and  drop  shafts  at  the  outfalls  would  allow  iliversion  of  tlu' 
overflows  to  the  tunnel  and  tlie  stora>;e  chamhers. 

Peep  lunnel  to  I’ajiillion  tireek  (Alt.  hj.  This  alternative 
entails  a deep  tunnel  conveyance  to  a mined  stora^tc  facility 
near  the  Pajiillion  Creek  Plant.  The  object  ive  would  be  to 
convey  the  overflows  to  a central  location  for  potential  disposal 
at  the  Papillion  Creek  Plant.  I'his  [>lan  could  also  eliminate 
the  proposed  secondary  expansion  of  the  Missouri  River  treatment 
jilant  hy  conveying  the  primary  effluent  thru  the  deep  tunnel 
to  the  Papillion  Creek  area. 
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I'r (.-sent  f>ojth 

A m;i  lor  part  of  .my  con.jKi  ra  t i vo  .inalysis  of  ,i  1 1 orna  t j vi"^ 
is  liasoil  on  ci’St  . I ho  mot  hodo  1 oj;y  iisod  in  tin  ■ stiuK  to  ooni[iarr 
costs  of  tho  v.irioiis  altornativos  is  hasisi  on  tho  concoi't  ot' 
I'loscnt  worth.  Hu  prosont  worth  tochni<|uo  h.i  tiio  advantago 
ot'  lu'in)'.  simple,  diri'Ct,  and  |iro\idos  a valid  nunlu'r  for 
comparison  of  a I tern.it  i vos;  tho  lowest  [irosent  worth  value 
represents  the  most  economical  alternati\e.  \ disadvantage 
of  the  method  is  that  the  jiresent  worth  is  not  useful  for 
estimating  annual  capital  e.\pend  i t ures , and  is  not  directly 
applicahle  to  rate  determinations.  In  order  to  jierforni  tho 
present  worth  analysis,  each  facility,  treatment  plant,  sower, 
etc.  is  dosig.ned  and  costed  to  obtain  the  capital  e.xpend  i t ures 
needed  for  construction.  The  coiiijionent s are  then  [iliased  in 
accordance  with  the  plan  ami  a yearly  cost  of  operation  and 
maintenance  developed.  Present  woriii  values  are  then  deter- 
mined for  each  jihased  facility  for  both  c.ipiital  and  ojieration 
and  maintenance  expenditures.  The  alternatives  can  then  he 
coinjiared  on  an  eiiua  1 basis  involving  the  present  worth  value. 

base  Costs 

Cajiital  costs  and  operation  and  maintenance  costs  are 
based  on  .luly,  ll.)74  dollars.  I.P,\  .Sewerage  Construction  Cost 
indexes  of  209  and  228  were  used  tor  treatment  I'lant-  and  . 
lines,  respectively.  I’hc  capital  costs  [wesontod  in  the  t 


.iri'  .K'tu.il  nil.  t lull  cut  I'tim.itcs  Init  .1  cont  1 ii>;cni.' v 

factor  IS  I ncor  jior.i  t ('ll  into  the  ]iri-sciit  worth  value.  lor 
capital  cvpi'iiivs  an  ovcr.i  1 1 . out  i iij’.oncy  f.ictor  0I'  2.S°  is  aiUlcd 
to  account  for  1 i'^;a  1 . adm  i n 1 -- 1 ra  t i vc  aiul  enj;  i iiccr  1 np,  c.»;]H'nsc' 
and  for  unforcsi'cn  clcncnts.  A 1 f>°  factor  is  added  to  operation 
and  maintenance  estimates  to  provide  for  iinfore.seen  elements 
in  the  costing  procedure. 

Present  Worth  Ihictors 

Hie  t.P\  guidelines  are  followed  in  the  present  worth 
procedure.  A discount  rate  of  (>-7/8°b  is  used  as  specified  h>' 
the  Water  Resources  Council  for  lY  l'.)71.  The  salvage  value 
is  determined  by  straight  line  depreciation.  The  lives  assumed 
for  each  facility  varies  as  follows: 


Treatment  Plants 

- 50 

years 

Sewers 

- 75 

years 

Storage  Basins 

- 50 

years 

Pum[)ing  Station 

- 20 

yea  r s 

1 rr  igat ion 
lac i 1 it ies 

- 50 

years 

The  economic  analysis  peruxl  is  from  l'.>75-d020. 
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I IQS'.'  r I jit  i^ii 

At'tf-r  ri'vifV(  oi  tin-  I'.o.i  I ■;  ,iik1  oh  j I'f  t i \ i.  . nt  tin 

Is.is  t t I'f  ''l,in.ij;ciiic'iU  Stuily  aiul  i lu-  s|)(.i.  i t' i c |U.ni  iltvc  1 opmc'nt 
v.ir  1 ah  1 r , i-inlit  conceptual  alternative-  plans  eecre'  f'orniu  1 a t e'J 
in  Phase'  1 f'eir  jii'e-l  iniinar>-  elcsipn  arul  e-nstiii);.  A ip-ncral 
de'scriptioM  of  tlu'se'  plans  is  sluiwn  in  lahle'  1 (> , as  re'l.itcel  to 
the-  plan  ele-v  c lopment  var  ialil  e'-- . 1 he-  tre-atiaont  t e-chno  1 oj;y  e'mpleiye'el 

at  the  major,  minor,  aiiei  nem-urhan  plants  is  ilo-.  i pna  t e'el 
"Ire-atnie-nt  fi  !•  ischarj^e'"  for  the-  com  e-iit  lona  1 treatment  plants 
leith  eliri-ct  el  1 scharj^c'  to  tlu'  re-ce'ivinj;  -.tre-am  or  "Panel  Tre-atmont 
Sy'.tc'm"  for  soceiiielary  t'fflue-nt  a[i|il  icat  ion  on  laiiel  systems. 

Hie  treatment  concept  e-miileiycel  for  the  urban  stormwater 
runoff  IS  alse)  iiieJicateei  as  "llpsystein  Treatment  anel  Discharge" 
or  "Conveyance".  The  eiegree  eif  regionalization  is  inelicateel 
by  the  number  of  plants  within  each  of  the  c.itegories.  Plates 
t.-l  through  C-11,  rcjiroeiuceeJ  from  Phase  I,  aiiel  exhibit  eel  in 
Ajijienelix  D,  illustrate  the  physical  layout  eif  each  Regional 
Wastewater  Management  Plan. 

The  following  provides  a discussion  of  each  plan  and  its 
formulation  strategy. 

Plan  1 (I'late  C-l) 

Plan  1 is  the  base  plan  for  the  stiuly  and  is  therefore 
used  as  the  basis  of  comparison  for  -leveral  of  tlu  other 
jilans.  This  jilan  is  compatible  with  M/\l’A's  Plan  V.  with  tii 
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MK'lii'iuii  lit  1 lul  1 v ii'.u.i  1 s 'v t i-:;i  tn  itniftit  pl.iiit  . t'nr  url'  in 
sturnns  ili-r  fiiiu'i't'.  I he  C.i  ji  i I 1 i on  icwor  systfi  i . i-.>  t riainl  in 
l)ti.  I'l.iii  to  Hf  I I tn'ijf , Hcnn  1 11/’.  ton  , i.lk.horn,  .inJ  liivini. 

r 1 an  II  1 1'  1 a t o C - J ) 

riaii  N prin  iJi.  s les  -i'i"  t'xt  oiis  ion  ot  tho  l ajiillion  soaor 
s>stfni  ( rod  in:  I'll  rc);  i otia  1 i za  t i on  1 as  lonipa  riii  to  Plan  1. 

This  results  in  four  additional  pirnianent  minor  urban  j'lants 
at  Bellevue,  Benninp.ton , ilkhorn,  and  ilrctna.  Die  other'  maior, 
minor,  and  non-urh.in  |iiants  are  t!ie  same  ,is  I'l.in  I.  Individual 
upsysteiii  treatment  plants  are  [’j'ovided  for  the  urban  stoi'inwa  t ei' 
runoff . 

Plan_JJJ  (Plate 

Plan  III  provides  a aastcnater  treatment  facilities 
layout  identical  to  Plan  1.  llonever,  in  this  plan  there 
IS  upsystein  storage  of  the  urban  stormwater  runoff  viith 
regulated  discharj;e  to  the  major  sanitary  interceptors  tor- 
treatment  at  the  municijial  plant  sites.  Mtern.it  ive  SA  from 
llarza  hriKineei-in^  report,  .lune,  I'.lTl,  wa  incorporated  into 
this  plan  for  the  Omaha-Missour  i K iver  combined  sewer  are.i. 
Alternative  5A  consists  of  convevance  of  combined  sewer  overflow 
by  deep  tunnel  to  mined  storajte  below  tlu-  Missouri  Kiver  tre.it- 
ment  plant.  Phis  plan  provides  a comparison  of  stormwater 
treatment  techniques. 

Plan  JV  (Plate  C-4J 

Plan  IV  provides  ureatr'r  rej;  iona  1 i zat  ion  t Ii.ui  Plni  I 
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i'v  ph.i'.iii,.  out  the  tImalKi -M  i soil  r I River  [il.mt  .iiul  eoiu'eviiij; 
this  iv.i  st  evN.i  t or  to  the  I'ap  i I 1 i on  (reck  I'laiit  . Ihe  I 1 ion 

I reek  sewer  .vsteiii  is  uleiitu  al  to  Plan  1,  is  is  the  h. null  in,: 

I or  iitsMii  stormwater  riinotT  with  individual  upsystem  tre.itnent 
(ilant-.  Ihis  plan,  therif'ore,  [irovide.s  a comparison  of  more 
extensive  rep,  iona  1 i 2al  ion  ot'  truitnient  facilities. 

I Ian  V (Plate  tl-.S) 

Plan  V ]irovides  a wastewater  treatment  f.icilitii's  layout 
identical  to  Plan  IV.  However,  in  this  jil.in  theri  is  iipsystei.i 
storape  ot  the  urban  stormwater  runoff  with  repiilated  disch.irpe 
to  the  major  sanitary  interceptors  for  treatment  at  the  mun- 
icipal plant  sites.  Alternative  R,  Harza  1 rip  i rieer  i tip  Refiort  , 

• lune,  11)7,J,  was  i ncori'orat ed  into  this  plan  for  the  Omaha- 
Missoiiri  River  combined  sewer  area.  1 1 ernat  i ve  B consists  of 
conveyance  of  combined  sewer  overflow  by  deeji  tunnel  to  mined 
storape  near  the  Papillion  Creek  plant.  This  |ilan  jirovides 
,1  comparison  of  stormwater  treatment  t echni  ciiies . 

Plan  \ 1 (Plates  C-b  and  C-7) 

Plan  VI  provides  a wastewater  treatment  and  stormwater 
treatment  facilities  layout  identical  to  Plan  111.  However, 
in  this  plan,  only  Level  1 or  second.iry  treatment  is  achieved 
at  these  facilities,  with  this  effluent  transjiorted  to  land 
treatment  systems. 

In  the  .Minor  and  Non-Hrban  facilities,  the  effluent  is 
stored  and  used  for  irripation  at  local  sites.  Ihe  Major 


It 


ilrtKin  socoiiJ.ii'v  (.t'fliu-nt'  arc  combined  near  the  I'.aji  i I 1 ion 
I reck  j’l.itit  and  transported  to  irrigation  siti  . isi  ■ f ot'  the 
uriKin  area.  The  sites  rc’(|i;ired  h;.’  an  in  the  Saunder^ 

iA’untv  area.  flows  will  require  .idditional  ites  in  the 

Hut  lev  .mil  Sew.ird  I'ount  .'  ai  e.is. 

The  plan  provides  for  the  ma.ximum  development  of  land 
treatment  and  irrigation  water  for  a comparison  of  Land  treatment 
si’stems  with  njip.raded  conventional  treatment  plants.  It 
should  he  noted  that  the  stormwater  applied  to  the  land  treat- 
ment systems  receives  a hij>hcr  decree  of  treatment  than  the 
stormwater  does  in  I’lans  I through  V. 
rian  V 1 t (Tlates  C-8  and  L-D) 

I’lan  VI  1 jirovidcs  a wastewater  treatment  and  stormwater 
facilities  layout  very  similar  to  I’lan  11.  The  onl>’  c.xeeptions 
.ire  that  the  hel  levue  flow  is  transported  to  the  Ta[>illion 
Lreck  plant  and  that  Boys  Town  hecomes  a permanent  minor  urban 
plant.  In  this  plan,  however,  all  minor  urban  and  non-urban 
plants  employ  local  land  treatment  systems  and  the  major  urban 
jilants  emiiloy  upgraded  conventional  treatment  witfi  discharge 
to  the  'T'ssouri  River.  Stormwater  is  handled  by  individual 
iipsystcm  treatment  plants  with  the  exception  of  the  Omaha- 
Missouri  River  combined  sewer  area  for  which  Alternative  5.\ 
from  Harza  l.ngincering  report,  .lune,  1974,  was  used. 

this  plan  provides  the  maximum  amount  of  in-basin  'an' 


treatment  systems. 


I'  1 .in  VIII  I I'  1 .1 1 rs  (i  ll)  .1  Ikl  i III 

I h 1 s |il.m  prin'iJi's  a u.i  : t I'k.i  I nt  triMiiii-iit  ,ind  '^turnikat  ir 
triMlmcnt  tai-ilitu";  layout  uliaitu.il  I u I’l.iii  I.  Ihc  Minor 
aiul  Non  lirhan  I'acilitics  .iro  ilos  i ynod  la  iipj'radrd  oonvontion.il 
t roatmont  plant,  i t h diiaot  dtsoh.iryo  tii  tlic  r-'ooiv’iny,  strcani'V. 

1 he  Major  lirhan  faoilitios  provide  sooond.irv  troitmont  with 
thc'ir  el  fluent  t ransjiort  etl  to  the  western  land  sites.  \11 
stormwater  is  handled  by  individual  upsystem  treatment  plants. 

This  plan  provides  further  insight  into  land  treatment 
systems  and  provides  the  maximum  nutrient  value  for  amount 
of  water  transported  to  large  distant  sites. 

f ust  s 

fahle  17  shows  the  tot.il  jirescnt  worth  siumiiaries  for 
(’Ians  1 through  VIII,  with  the  vai'iations  due  to  the  alternative 
futures  (Concepts  A,  B,  t: , and  h),  level  of  treatment  (1,  2, 
and  a),  and  design  storms  (1,  5,  and  10  year). 

A comparison  of  the  variations  with  levels  shows  the  general 
trend  of  increasing  cost  with  the  bevels.  The  increase  between 
bevel  1 and  bevel  2 is  caused  primarily  by  tlie  wastewater 
facilities.  I'he  stormwater  and  wastewater  facilities  cause  the 
major  increase  from  levels  2 to  .■? . Plans  III,  V and  VI  exhibit 
less  increase  between  levels  2 and  7>  indicating  that  storage 
and  conveyance  of  stormwater  becomes  more  cost-effective  at 
higher  levels.  fhe  variations  with  alternative  futures  are 
slight  witli  Concejit  C generally  being  the  lowest  in  cost. 
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rtic  (.Diiipa  r i -^oMs  of  i'lan  [icnnit  Mime  ['rel  imi  narv 

iudj;emo'it . llonijia  i- 1 son  of  I'laiis  I and  II  indicates  that  the 
re^  iona  1 1 ;at  ion  of  the  seui,  i'  .yst  i-ii  i cost  I'ffective  alth.oin’.h 
the  cost  difference  is  diKht.  Ke;.  iiin  i I i ^at  ion  of  treatment 
facilities  h\-  (ihasni);  out  the  tliSMUiri  Ifner  Plant  is  iiulicati'd 
to  he  more  expensive  hy  coin[>arinj;  Plans  IV  ,nul  I.  (Conveyance 
of  stoniu^aler  to  the  municipal  jilant  is  sfiown  by  coinpariny 
Plans  I and  III  and  Plans  IV  and  V.  (Conveyance  is  j;enerall\ 
higher  in  cost  th.in  ups)'stem  treatment  in  both  comparisons 
although  tin-  difference  is  slight  in  the  higher  levels. 

Level  7>  costs  in  I’lan  IV  and  V indicate  convivance  is  less 
costly.  Ihe  Level  1 costs  for  Plans  II  and  VI 1 indicate  that 
the  handling  of  stormwater  by  tunnel  in  the  Missouri  River 
district  is  less  costly  than  the  storage  and  treatment  concept 
used  111  Plan  II.  The  land  treatment  Plans  VI,  VII  and  VIll 
indicate  that  tiandling  stormwater  in  land  systems  is  more 
exiiensive  than  scjiarate  stormwater  treatment. 

linjiact  s 

In  comparing  ttie  Regional  Wastewater  •lanagement  Plans, 
a number  of  evaluations  should  be  considered  in  addition  to 
costs.  This  section  presents  some  of  the  physical  parameters 
required  for  jiroper  evaluation  of  the  alternatives. 

Annual  Pollutant  Load  Reductions  - lablc  IS  presents 
a general  summary  of  the  influent  and  effluent  pollutant  loads  of 
wastewater  and  stormwater  treatment  facilities  for  Concept  A 


tabu;  18 
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I lu'  lo.ids  .ii'c  picsint  nd  for  the  threi'  levels  of 


t re.it  mint  . Ittlmnit  level  1 involves  Level  1 w.ist  cw.it  er  ;ind 
l-i'\el  1 .torinu.iter  treatment  levels.  l-ffluent  l,('vcl  2 consist 
of  level  2 w.istew.itor  and  Level  1 st  orinvs.it  ei' . Iffluent  Level 
V eonsjs;  . i.f  Level  w.istewater  and  l.i'Vi  1 2 stormwater. 

The  lo.ids  .ire  sep.irat’d  into  w.iUewatcr  and  the  three  storm- 
water desipjis;  1,  5,  and  in  >’<\ir. 

I'he  [lereent  remov.ils  increase  as  the  level  nf  treatment 
increases  hot  the  amount  of  increase  varies  with  parameter. 

Ihe  BOli  removals  vary  least  with  suspended  solids  next  and  the 
l'hos|)horus  and  nitrogen  removals  vary  the  most. 

Populations  Served  - 'nic  total  population  served  by  the 
jilans  is  about  1,00!), 000  [lersons  hut  the  location  and  extent 
of  the  service  areas  do  vary  with  the  plans  and  alternative 
futures.  Table  10  shows  the  po[uilation  served  by  the  Major, 
‘■tinor  and  Non-Urban  filants. 

Number  of  Facilities  - The  number  of  wastewater  treatment 
plants  is  greatly  reduced  from  the  present  in  all  plans  as 
illustrated  in  Table  20.  The  number  of  non-urban  plants  remain 
constant  at  .11  in  all  plans.  The  variations  in  the  major  and 
minor  urban  plants  are  due  to  regionalization  in  the  sewer 
system  or  the  major  urban  layout. 

Also  shown  on  this  table  are  the  number  of  stormwater 
treatment  facilities  and/or  storajjc  facilities  required  for 
each  of  the  Ke^ional  Wastewater  Management  F’lans. 
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t’0l’Ul.AT10NS  SI  KV 1-1 1 in  jn_AS_I  I.WAThR  TRl.ATMLNT  I’l.ANTS 
( 1 ,()()()') 


P 1 ,U1 

Ciat  egory 

A 

(Concept 

JL 

II  ' 

, 111,  IV. 

Major 

SM2 

8S7 

94  2 

94  2 

\ , VI.  VIII 

Mi  nor 

38 

123 

38 

38 

Non-lirban 

29 

29 

29 

29 

1 1 

Ma  j or 

909 

70S 

909 

910 

Minor 

71 

21S 

71 

70 

Non -Urban 

29 

29 

29 

29 

VII 

Major 

919 

775 

918 

9 1 9 

Minor 

61 

205 

f.2 

61 

Non-Urban 

29 

29 

29 

29 
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Si  u.ii'  i .Uhl  . t vi  I'lMu.i  1 1- 1 t I' 1 i)-.m  i •.  mil 


imolvrs  .1  (.oiiij  lfx  );rul  of  [iijuii)',  imiiv.iiij  i r.'.i  luni  .i-  (.-('miiv  t ions 
l.itcraN  .u.d  inlot  ] ipcs  to  t Ik-  i:i.i|or  t nink  .iiiil  int(.M\optor 
liiU'S  wliich  carrv  tlic  flow  to  t tio  t ro.it  iiunit  .iiul  or  '.toiMim  sito^-. 
riio  t'.ic  1 1 1 1 K-;-  1.  oils  iJi.  rod  in  t li  i s stiuiy  ,iro  i nt  oroopt  ors  , 
lorco  ill. nils,  and  tunnels.  I In;  lenp,tlis  of  these  t'.ie  i 1 1 1 i e-.  for 
tiie  various  pi. ms  .ire  shoMi  in  l.ihle  21.  I'lie  i nt  ereejit  oi'  is 
i;enerall>'  const  ruct  eil  by  cut  and  backfill  methods.  The  tunnel 
is  constructed  in  a deep  str.itiini  iiy  tunnel  iii)’.  t echn  i qiH-s  which 
produce  minimal  surface  disruption.  Ihe  force  main  is  a 
[iressur  1 ^eil  [li pe  conveyinj;  water  to  a hij;her  elevation  and 
>;enerally  involves  smaller  pipe  sizes  but  involves  additional 
i-ner>;y  requirements  for  jiuniping. 


TABI.l.  21 

S1,W1;K_  I.T.NtiTII.S 
('iVnOO  ft  . ) 


I'Jati 

_1_ 

n_ 

1 ; I 

'L 

V_ 

V 1 

VI  1 

\JJ  1 

1 nterccjit  ors 

.302 

.3.30 

302 

30  2 

3'.i2 

302 

3.30 

30  2 

Tunnel s 

- 

- 

.32 

- 

08 

32 

52 

- 

lorcc  Mains 

hast  ewatcr 
1 ffluent  to  Land 

78 

f)7 

78 

78 

78 

78 

78 

78 

Major  Urban 

- 

- 

- 

- 

- 

3.31 

- 

331 

Minor  Urban* 

- 

- 

- 

- 

- 

37 

38 

37 

Non -Urban 

- 

- 

- 

- 

- 

180 

180 

- 

Total* 

34  8 

2.38 

.3(^8 

*11,000  ft.  added  in  Concept  li  I'or  "New  Towns" 
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l.iiul  1 romcn  t ; - AJd  1 1 i on.i  1 lam!  i Mmit  d U)  accomplish 

any  of  the  I’lans.  1 iu  . lam!  is  requircil  for  Vva.limatci  plant  ', 
stonimator  stora^;(‘  ami  treatment  ami  t'oi'  land  treatment. 

1 he  small  amount  of  additional  land  for  .sas  t eisat  i-r  t re.itmcnt 
plant  oj’ansion  is  not  addres'.ed  in  this  stiid\-  since  .i  detailed 
aiial\sis  of  each  ])lant  site  would  he  ri'quireil.  Ihe  land  area 
requirements  fur  stormwater  treatment  ami  land  treatinent  arc 
si)tnificant  ami  deserve  consideration. 

fable  22  shows  the  land  required  by  the  two  stormwater 
treatment  techniques;  ujisystem  stora^je  and  tre;itment  and 
treatment  at  the  municipal  plant.  The  table  shows  the  land 
required  for  both  the  concrete  and  earth  basins. 

fable  2.A  shows  the  land  reipi  i rement  s tor  the  land  treatment 
plans,  'fhese  reiiu  i rement  s arc  divided  between  irrij;ation  area 
and  reservoir  surface  area.  Plan  VI  is  further  divided  into 
the  seven  county  in-basin  requirements  and  the  out  of  basin 
requirements.  Plan  VI 1 areas  are  all  in-basin  and  Plan  Vlll 
are  out  of  basin. 

Impacts  of  Papillion  iteservoirs  - 'fwenty  dams  and  reser- 
voirs, exhibited  in  Appendix  A,  are  bein>;  built  in  the  Pai'illion 
watershed  for  flood  control.  A dual  benefit  is  the  use  of 
the  reservoirs  for  recreation  (no  body  contact  sports)  and 
wildlife  areas.  fhe  smallest  of  the  earthfilled  dams  has  a 
watershed  area  of  about  two  square  miles  - the  largest,  about 
square  miles. 
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■|u  iildn  . tiu'  im[iai.  t ut  tin  I'lans  on  i i 'utvo  i i ■ . 

I’lnir  ito'~  ,m;i  1 in  the  lluisc  1 |•(■|l0^t  . I'uo  (U  tlu-si- 

,iri'  suniiu  r 1 ^I’ll  in  this  st-ctioii;  s 1 1 1-  \u  . J and  ho.  I”. 

S 1 1 1'  \u.  d IS  jirimarily  ayr  u'u  1 1 ui  a 1 and  Site  No.  17  is 
pr  i:;;ar  1 1 urlian.  ialdi  74  sliuws  the  tuinual  jiollijtant  loads  foi' 
BOii,  suspondi'd  solids,  ijliosjihonis  and  nitroi;cn  in  IdhS.  Land 
uso  is  also  jirc-sented  in  the  table  divided  into  croplands, 
urban  land  (residential,  industrial  and  commcrciali  f\odiot  and 
other  (public  and  ju'ivate  idle  land). 

I'he  [ilans  incoriioratc  control  techni((ues  to  reduce  inputs 
to  the  streams.  Tlie  controls  applied  to  cropland  involve 
conservation  measures  prescribed  by  good  agriculture  practices. 
Ihese  jiractices  include  such  items  as  slope  terracinp.,  contour 
farming,  strip  crop|iing,  reduction  of  barren  soil  surface 
area,  bank  stabilization  of  streams  and  imiHiundiiient  controls. 
The  ojieii  uncrojiped  areas  are  assumed  to  be  uncontrolled  e\ -ei't 
for  possible  measures  such  as  border  giass  placed  to  serve 
as  a type  of  overland  flow  treatnient  metBixl.  The  controls  lot 
the  urban  stormwater  designed  into  the  .i  1 1 ernat  i ves  assume 
that  the  upsystem  treatment  and  ilischarge  facilities  are  all 
downstream  of  the  reservoir  sites,  and  .i';  a result  urban  stor., 
water  will  not  enter  the  reservoirs.  Therefore , the  urban 
drainage  loads  are  virtually  eliminated  from  the  reservoirs 
by  the  I’lans. 

'The  tables  indicate  that  the  "croiiland"  ird  "otiii'r" 
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\NNUAI.  I’Ol.UIT.VM  l^)\II  T()_  I'Al’l  LI  IO\  Kl.SI.UVOI  ItS 
(Coiurcpt)  “ 


l'.)7S 

W i thout 

With  0 

Lout  ro 1 

Tontrol  Reduction 

Reservoir  "2 

BOD  (tons/yr) 

41 

41 

0 

78 

SS  ttons/yrj 

()1  , 342 

()1  ,342 

12,032 

70 

I'  (o/yr) 

7,41  i) 

7,410 

1 ,204 

84 

N (»/yr) 

1 y() , 36() 

10(.  ,3()(i 

40,004 

80 

Reservoir  "17 

BOD  ftons/yrj 

5 

9 

1 

80 

SS  (tons/yr) 

5 ,127 

274 

53 

81 

P ("/yr) 

713 

628 

107 

83 

N ("/yr) 

17,073 

3,372 

1 ,066 

68 

lANI)  USI-; 


Reservoir  ^2  Reservoir  "17 


1075 

1005 

1075 

1905 

Crop  (o) 

55 

55 

34 

0 

Uriian  fl) 

0 

0 

1 

44 

1-eedlot  (°o) 

0 

0 

0 

0 

Other  Co) 

45 

45 
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t flit  i.j  1 1 > ' ln'  ...  t 1 i.ii  I f u .lilt  lll|•llt  til 


t hr  ir'irxoii  , I i-n  in  t hr  iirhin  sifr  ! t hr  \.,ilur';  iikIii.iIi.- 

III. it  t hi  ■ t ,iir.i>  ,;<(..  I, it(  ll''  i)t'  till-  put  rill  1 .1  1 input, 

Urpriulin^  on  tlu-  p i imhu' t r r . >\itli  .ijriju.iti  cuiitrul  i,'.  thuil'  i ini 
ill  *lir  runt  r i hut  inp,  d r.i  i n.iKr  .'irc.i  . il!  -ifri  .i  ii.i  1 > itni  i ml  i rat  rd 
that  /'.uud  rrdurtions  of  tlu  inputs  .iri-  pus  s i Iv  1 r ; BOP  "S-9a"; 

•SS  T'd-SJ"  . i’  SO  SO";  and  f.S-S.S',  .Assuming:  that  ronr  rnf  ra  t i un  s 

.iri.‘  rrilurud  .ipjuo.x  iniatel)’  the  samr  .as  total  loads,  thr  prosnit 
r one  cut  ra  t 1 ons  in  thr  strrams  shouUi  hr  rrilurrd  hy  .ip[iro.\  ii7i,i  ti  1 • 
SO",  Thr  jirr.srnt  sainplinj;  information  indiratrs  that  the  iiirdian 
concent  rat  ion  in  the  hasin  uati-rs  for  phosphorus  in  the  aimi.ier 
r.iiij;es  t'roiii  0.  1 (>- 1 mg/1;  an  SO'  rrdurtion  indicates  these 

A.itrr-  could  range  from  0.(1.'=;-0..S  nig/1  after  control  methods  are 
imp  I emnit  ed  . 


- fd.)  - 


V.  l'll\'.l  II  \'.\Lis|'. 


I lu.'  initi.il  I'ha'-o-  ut  tin-  I’li.t-.c  II  |HU't  uui  uf  tln'  W.i  tou.itir 

'I.iii.ii;i'in(,-nt  study  inviilvc  thf  t'lirtlur  iii'  t tu'  I'liasr  I pi. ins. 

1 ho  .inalysis  is  divided  into  tlireo  r.eiur.il  si.tions: 

doni|)onont  Coiiipa  r i sons 

Stream  'lodolin^;  for  U.itor  (hiality 

(,'ost  I f foe t i vonoss 

l : ( )MJ  ’ ON] , OM I \.\  K ISO.N.S 

In  t lu'  Phase  I report,  costs  were  jtresen  t eil  is  total  pl.in 
costs.  This  section  i in  est  i ya  t I'S  the  costs  ot'  certain  portions  ot' 
the  plans  to  better  evaluate  specit'ic  problems.  The  specific  prob- 
lems investigated  are: 

Combinini;  the  Missouri  Itiver  Plant  with  the  Papillion 
(Meek  Plant 

Be  1 1 evue  re^;  iona  1 i zat  ion 

tlpsystem  stormwater  treatment  vs.  conveyance  of  the 
stormwater  to  the  Municipal  Plant  for  treatment 

l.iiil  t reatment  costing;  procedure 

roiiibinine  the  Missouri  Itiver  Plant  with  the  Papillion  Creek 

L'l'ili  ' 

As  part  of  the  Phase  II  analysis,  detailed  mass  balances  and 
unit  sizin>;s  were  prepared  for  the  major  urban  plants.  UsitiK  this 
information,  the  cost  estimates  for  the  I’apillion  Creek  Plant  and 
the  Missouri  River  Plant  were  reviseil.  lable  2S,usinp  these  re- 
vised costs  for  bevel  1 , shows  a coiiijiar  i son  of  jiresent  worths  for 
sejiarate  plants  (Missouri  River  and  Papillion  Creek)  versus  combined 
plants  (transjiort  in^;  .Missouri  River  pretreatment  effluent  to  the 
Papillion  Creek  Plant).  I'he  combiited  plant  cost  of  Papillion 


()0 


I iiv  I UlU'  V t hi'  t r m*in  i • s i on  t ii  i 1 i I 1 1 . 


rti  1 .1  n.i  1 vs  1 s I ml  I V .1 1 t s the 


sc|'.ir.ite  s^hcii.e  to  he  ' lii’.htlv  loss  expensive  tlun  the  voi'i 

h I neil  plint  sohei:io.  Ihis  result  iva--  al'o  reached  in  tlu'  'i.M'v  r.  j-ort  j 
conpariiu'  Plans  C .and  |) . 

Othei-  considerations  in  this  decision  include  the  re  I i ,ah  i 1 i t y 
oi'  t.icilities,  implementation,  l.aiul  .a  va  i 1 ah  i 1 1 1 \' , aikl  associated 
inv  1 ronmenta  1 impacts.  'Die  I’liase  I .and  I'li.ase  11  worP  dom-  on 
Stream  Moileliiif;  of  the  ''lissouri  I’lver  .also  i ml  i cate  tli.it  tin 
comhinoi.1  plant  discharj;o  effect  on  the  \%atcr  i|u,a  1 i I ■.  ot  the  '‘tis-.ouri 
Ri\er  may  he  more  severe  than  t lie  tko  plant  dischar>;es. 

I A 111,1 

TKO  PU.VIS  VS.  O.M  1’l.AVl 
PRi  si:vr  hou  Tii 
“TTTnoo)' 

Separat c Plants  CAP . OhM 

Papillion  S.SU.bd.'i 

Missouri  River  , .S 1 7 j'ili 

TOTAL  $72, 4M  $(S1.1SS 

r.RANl)  TOTAL  $1.^3,(>4.i 

Oomhined  I’lants 

Papillion  $72,(>75  $SS,41(' 

Missouri  River 0 . iL’ccl' 

(Pretreatment  J 

TOTAL  $72,()75  .$(.4,410 

GRAND  TOTAL  $1,37, OHS 


Re  1 1 evue  Ret;ion.il  i zat  ion 

Cons  iderah  1 e effort  has  been  put  into  variou  .tiidu's  ..n  deter 
niin.it  ion  of  the  cost -effect  ivenc  .s  ol  exteiulinj'.  thi'  P.ipillion  I reek 
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-^i-wcr  sysiiMii  tn  HU'liklo  t Ilf  I'fllcvuf  \ii . 1 w,i '.t  I'Vs.i  t f 1’  ti'f.itmfnt 

l.itilf  1 1 1 U''t  r.i  t f •.  tlif  t' 1 n.i  1 co.t  com|iar  i sons  ol'  tlu-sf 

stiklifS.  I'lif  costs  as  pro  sill  t I'll  in  i h i . t ihlo  an-  not  dirfitly 
I'oinpa  rah  1 1'  ihir  to  il  i t'f  ere  iic  f s in  fo'-tnitt  tfcliniqiics  ami  assump- 
tions, hoivovor,  t tu'  relit  ivf  il  i t'fere  nci's  ilo  jirovide  a iiifa-aiie  of 
t lie  cost  - off  fc  t i vt'itoss  . 'I  lie  M\l’\  report  ^ and  the  I'hase  1 report, 
slioii  a sliyht  economic  henet'it  (les'i  than  1"  ) towards  the  abandon- 
ment of  the  hellevne  No.  1 plant.  The  K i r kham-M ichael  report^ 
however,  shows  a slij;ht  economic  benefit  (less  than  O.lo)  towards 
maintaining;  the  Bellevue  No.  1 plant.  The  result  of  all  these 
studies  is  that  the  costs  are  essentially  equivalent  on  a regional 
basis  and  therefore  the  decision  may  in'  iiased  on  other  considcr- 
at ions. 

I he  reliahilit)-  of  the  facilities  is  one  of  the  more  important 
considerations.  In  Roncral,  it  can  he  assumed  that  the  larj;er 
facility  would  he  more  reliable  than  the  smaller  facility  for 
the  followinj;  reasons. 

1.  The  effects  of  a mechanical  failure  would  not  he 
as  severe  on  the  lar^ter  facility  due  to  the  fle.vi- 
hility  associated  with  imiltijile  units. 

2.  The  technical  cx]iertise  associated  with  a larjter 
facility  would  he  hotter  csiH’cially  in  areas  such 
as  laboratory  control. 

. The  larj’er  facility,  due  to  the  y.reater  quantity  of 
wastewater,  would  provide  >;reator  dilution  to  an 
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lU.U.l.Vlll  COSr  HIMI  AKISONS 


(1 1 

( 7) 

Ma i nt  a i n 

Bellevue  to 

Percent 

Bell evue 

Pail  i 1 1 ion 

|i  i f ference 

r<.Lk-JA),  , 
' (1)  ' 

^!.\P.\* 

(.SI  000/ Year) 

1 ,('S<i  ■ 4 ,M  1 

0.07 

k 1 r kham-M i chael * * 
(Do  1 lars/Vear ) 

10,  DPI,  178  10,10.^,07)1 

-O.OP 

Phase  1*** 

(Present  Worth  - $1000) 

77^, 7,12  72,720 

0.82 

*M/\PA,  Wastewater  Collection  and  Trcatnient , .kino,  l‘.)7d. 

* * K i rkhain-M  i chad  , Supplement  III,  Wastewater  Treatment  Plant 
No.  1 tor  Bellevue,  Nebra.ska,  Mai'ch,  11)74. 

***llavens  and  l.mcrson,  Ltd.,  Phase  I,  Omaha-C.ounc  i 1 Bhifts. 
Wastewater  Management  Study,  October,  l‘.)74. 
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i ikiu  • t f 1 ,1 1 waste  spill  will  eh  iiia\  iipsi't  the  smaller 
I'.ie  I 1 i t y . 

llowi'Ver,  ill  the  ease  ol  tiu'  Bellevue  No.  1 Being  ahantloned 
aiui  the  wastewater  being  [lumped  via  I’oree  main  to  the  l’a[iillion 
' re<.V  [ilanl  another  reliability  faetor  must  lie  eons  idered . In 
the  event  ot'  a mechanical  failure  ol’  the  pump  station  or  force 
main,  If  would  he  necessarv  for  raw  sewage  to  be  ilischarged  to 
the  Missouri  River  if  adeipiate  duplication  of  facilities  were 
not  [irovuied.  The  emv  i ronmenta  1 effects  of  this  reliability 
factor  are  jioteiitially  more  severe  than  those  [ireviously  mentioned 
which  favor  the  larger  facility. 

Ihe  cost  coiiiiia  r i sons  , illustrated  previously,  are  based  on 
bevel  1 or  secomlary  treatment  at  the  wastewater  treatment  plants. 

As  higher  levels  of  treatment  are  required,  howi-ver,  regionalization 
b ec  om  e s mo  r e c o s t - e f f ec  t i v e . 

I.nv  i ronmenta  1 impacts  to  be  considered  include  land  use, 
(negligible  d i f fercnce  J,  d i sriqit  ion  due  to  force  main  construction, 
air  [lollution  [irohlems  (2  sites  vs.  1 sitel,  and  solid  w.iste  dis- 
[losa  1 . 

IJ|>sy St eiii  Stormwater  Treatment  vs.  flonvevance 

Phase  I considered  two  basic  stormwater  treatment  techniques: 
llpsysteiii  treatment  and  d i scharge  ,.ind  conveyance  to  the  municipal 
[ilant.  fable  27  shows  the  present  worth  values  associatetl  with  these 
alternatives,  excluding  the  Omaha  combincil  sewei-  ,irea.  I'hese  costs 
indicate  that  the  economic  choice  is  strongly  in  f.ivor  of  ujisystem 
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t fi  .1  tmi'iit  and  discharge.  IIomhit,  a-^  Tlio  level  of  treatment  i; 
j ne  rea'^eii , the  eonviyance  to  the  muniei|Ml  [ilant  hetomes  les>^ 
un  fa vorab 1 e . 

lABlJ.  27 

STORMUAfl.R  llAMlLINti* 

I’Ri.Sfvr  woR  ifr  ■ 

,000,000) 

Level  1 Level  2 

Concept  A B C I)  A B C 1) 

( I Jl/psystern 

Treatment  178.8  185.4  165.8  17.5.. 5 215.8  227.0  105.. 5 224.0 

( 2 ) Conveyance 
to  Munici- 
pal Plant  .530.7  333.0  307.8  340.7  351.0  542.5  512. (.  351.2 

(2) 

Ratio—)  ^ 

*not  includiiif;  Omaha  combined  H'wer  area. 

Land  Treatment  Costing;  Procedure 

The  Phtise  1 land  treatment  costs  were  jihased  to  provide  capi- 
tal facilities  in  two  years:  1085  and  1005  based  upon  the  design 
years  of  1005  and  2020,  respectively.  Phasing  the  rei|uired  facili- 
ties in  shorter  time  frames  is  more  realistic  in  that  it  would  not 
require  excess  etpiipment  ca|)ital  costs. 

lahle  28  shows  the  capital  present  worth  values  for  the  three 
land  based  plans  based  on  phasing  implementation  in  five-year  iiure- 
ment  through  2020.  The  non-[)hased  values  arc  those  presented  in 
Phase  1,  the  phtiscd  column  shows  the  present  worth  associated  with 
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tiu'  shorter  phasing;  schoduU. 

The  oust  reduction  due  to  the  shorter  pha  . i nj; 
sufficient  to  alter  tlie  I’lan  costs  ratikinp,  hut  is 
value. 
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STKl  AM  MODH.Ka;  R)K  KATLN_  H 

ModoJ_  III] Hits 

To  evaliiato  the  et'fc-et  ot  J i seh.i  rj’.t's  into  the  I’apillion 
(!rei-k  and  the  Missouri  River,  st  re.im  modeling;  of  dissolved  oxygen 
(1)0)  was  jierformed  using  computer  tecliniques.  Ihe  model  used  is 
a modified  form  of  the  HOSAd  program,  developed  and  published 
h)'  the  Texas  hater  l»eve  1 opmeiit  hoard. ^ The  details  of  the  model 
are  discussed  in  the  Phase  I rej'ort  . 

The  injiuts  rccpiired  for  the  IiO.SAil  progr.im  are  relatively  few 
and  easily  derived.  The  inputs  can  he  classified  into  three  major 
categories:  jihysical  stream  characteristics,  deoxygcn.it  i on  and 

rcaerations  r.ites  and  w.aste  discharges.  Ihe  waste  disch.irges 
considered  were  those  for  wastewater  treatment  plants,  combined 
sewer  overflows  and  stormwater  discharges  defined  in  the  study. 

The  other  categories  were  derived  from  previous  work  by  the 
.Nebraska  .Natural  Resource  Commission,  USl'.i’.A  and  our  judgments 
based  on  past  cxiierience.  Ihe  scope  of  this  study  does  not  allow 
for  exhaustive  analysis  and  verification  of  the  base  parameters. 
However,  consistency  in  concept  and  choice  of  parameters  provides 
results  which  can  he  rat  iori.i I ly  ev.iluated  and  analyzed. 

Wastewater  analysis  is  b.ised  on  an  initial  low  flow,  high  tein- 
per.'iture  situation  with  continuous  w.aste  discharges.  This  provides 
a picture  of  late  summer  conditions.  As  b.ise  flow  increases  and 
temperature  decreases,  the  effect  of  the  discharge  is  less  severe. 

Ihe  low  flow  conditions  in  the  Missouri  River  based  on 

- 08  - 


■'»  ‘■sr 


h 1 t or  i I'.i  1 records  indicate  ti%o  critical  condition^  witliiii  a 
t>pical  Near.  Tlte  summer  day,  10  year  low  flow  is  ahoiit  jri.tiOO 
N t's ; the  winter  7 day,  10  year  low  flow  is  7,000  cfs.  The  teinjuTa- 
tiires  associated  with  these  flows  approaches  0°(!  for  winter  and 
3()°t!  in  the  summer.  Present  planning  of  the  Missouri  River  water 
resourcesg  1 nfers  increasing,  uiistream  iliversion  which  could 
radicallN-  change  the  flow  characteristics  by  dOJO.  I uture  7 day, 

10  year  low  flows  arc  predicted  to  he  ii,100  ct'*!  in  the  summer  and 
4,100  cfs  in  the  winter.  In  the  analysis  two  flows  were  used; 

0,000  and  25,000  cfs. 

Stormwater  and  combined  sewer  overflow  analysis  requires 
special  attention.  The  variability  in  flow  and  quality  of  these 
discharges  is  large  and  not  well  defined  in  the  study  area,  or 
elsewhere.  The  DOSACl  model  is  the  static  tyjie  which  indicates 
that  it  analyzes  a slug  of  water  as  it  passes  through  the  stream. 

The  00  at  any  particular  time  is  based  on  a combination  of  oxygen 
consuming  materials,  rate  of  deoxygenation  of  tliese  materials  and 
natural  reaeration  of  the  stream.  (liven  variable  storm  discharges, 
analysis  is  required  to  choose  the  combination  of  waste  inputs  that 
[iroduce  the  maximum  effect  on  a particular  slug  of  water. 

Kith  this  variability  in  mind  the  stormwater  effect  is  analyzed 
in  two  parts,  the  Missouri  River  discharges  and  the  Papillion  dis- 
charges on  Papillion  (Ircek  which  were  analyzed  in  Phase  1,  figures 
ll-()  through  D-17.  The  Papillion  lu-ak  discharges  do  not  overlap 
the  peak  discharges  to  the  Missouri  River  from  the  combined  sewer 
overflow.  The  following  analysis  will  therefori'  generally  separate 
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liu  It' 1 1 "1%  I n d I i oil',  sip. ir. lit-  t hr  iMfri.t  rt’  C'rt.it  Cl' 

il  1 ■ t h.i  fj'.i''  iini  till-  of  tiirm  ,ind  ovcrt'l  >i\  d i sch.i  rj^c-s  . Ihi' 

.ij'l'n' i>.  h .(I'Hns  till-  iii.i  ivir  imp-irt  1 1 u.it  ions  . herd  fur  murr  drt  .i  i 1 ud 
iud\  uivMui  t hr  ^i-iipi'  lit'  this  ri'jiort  is  .ip]MfC'nt. 

I iKurr  s sluiw>  t lu‘  key  vsU'te  in]iiit  points  on  t hr  Missuiiri 

Kivrr.  llic  point  ' not  ill  used  in  each  siruation  hut  reprosent 

a i-oinpo'- 1 1 o 'if  .ill  situation''..  fahlc  dP  shoss  thf  input  pa  rainot  r rs 
ir-od  in  tlio  coinputfi'  anal\'sis.  Ihi'  tahlr  is  dividcti  into  haso 

p.i  rai;u-t  i-rs , t'low  ininit'i  and  qua  lit)  inputs.  Ihc  physical  base 

I'aranu'tors  wore  chosrii  basi'd  on  prior  experience  and  from  the  (Jual 
11  parameters  useti  by  i'l’A  in  tbe  Papillion  Basin.  Miilti|ile  numbers 
under  one  headint;  indicated  that  each  V\as  used  but  nut  for  all  c.isfs 
■|he  wastewater  flow  injnits  were  based  on  the  hiyhe.t  dUdO  flows  for 
the  v.'irious  growth  concepts.  An  e\ce[)tion  to  this  was  on  t he 
I’apillion  waste  in]>uts,  in  which  both  high  and  low  flows  were  used. 
In  the  combined  .sewer  overf  lows,  the  choici'  ot'  inputs  was  baseii  on 
h)di"ologic  and  treatment  rates  for  the  storm.  fhe  choices  were  made 
to  provide  the  maximum  input.  Iffluent  qualit)  for  the  treatment 
plants  was  determined  f'rom  the  designs  of  each.  Bec.iuse  ot  the 
vari.ibility  in  the  combined  overflow  quality,  a range  of  influent 
values  wa-1  used  for  (Ultimate  Biochemical  Oxygen  Uemand),  NOU 

(Nitrogenous  Oxygen  Uemaiul ) , aiul  UO  (Uissolved  Oxygen).  fhe  inputs 
for  treated  levels  are  placed  to  correspond  to  these  influent  v.ilue 
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i slioiv';  the  elfeet  of  the  eoiiil)inei.l  siwer  ovei't'iows 
on  the  '■hssoiiri  Uiver  with  no  t rent  iiient  . It  ;hows  extreme  I'O 
ilxplet  ion  tor  the  linse  coiulition  of  (i.tinu  efw,  .x()°C  nnd  itormw.iter 
qii.ility  of  luu  mjt/ 1 I.ven  the  less  extreme  eonditions  | lower I'd 

tem[iernture  nnd  lond  nnd  incrensed  hnse  flow)  show  .1  mnior  negative 
imi'nct  on  the  River.  1 he  initial  sag  in  IK)  below  Blair  is  caused 
hy  the  base  BOb  in  the  Missouri  itiver.  This  phenomenon  is  exhibitcxl 
in  all  the  figures  aiul  is  n peiuliaritv  of  t lu'  iii'wleling  technique. 

figure  I shows  the  great  need  for  action  concerning  the 
combined  sewer  disch.arges  into  the-  Missouri  River. 

figure  .S  shows  the  effect  of  onl)’  the  Ihqiillion  peak  discharges 
on  the  'lissoiiri  River.  No  wastewater  or  stormwater  in/nits  are 
used  above  the  I’apillioii  input.  The  effect  of  tlu-  I'apillion  input 
is  shown  for  four  conditions.  Ihe  most  extreme  condition  is  the 
existing  condition  of  no  treatment  of  stormwater  or  combini'd  sewer 
overflows  in  the  basin.  Ibis  conditit'ii  is  shown  for  a base  flow 
of  (i.iUKi  and  J.s.OOU  cl's  in  the  River.  Ihe  others  sliow  the  effect 
of  the  pe.ik  discharges  when  bevel  1 find  Level  2 treatment  are 
i-m|)loyeii  in  the  I’apillion  Btisin.  fhese  inputs  are  derived  from  the 
I’apillion  analysis  performed  in  Phase  1. 

fills  figure  reinforces  the  preceiling  figure  in  sliowing  that 
stormwater  ilischarges  even  when  treated  have  a significant  effect 
on  the  Missouri  River. 

figure  <)  shows  the  result  of  tin  anal>’sis  of  the  combined 


EFFECT  OF  NO  TREATMENT 
OF  STORMWATER 

BASE  FLOW  TEMP  INPUT  BODu 


EFFECT  OF  PAPILLION  STORM  DISCHARGE 

BASE  FLOW  TEMP.  TREATMENT 
CFS  *C  LEVEL 


r 


'^cvvor  ovi'rt'lows  uith  separat i‘  treatment  at  eaefi  location.  This 
represent'  tiu'  effect  on  the  Kiver  of  the  st  ormw.it  ii-  liatullin^t  con- 
cejif  in  I’lans  1,  II,  l\  aiul  \'lll  of  I'hasi-  I.  Because  of  the 
unceit  ,i  i nt  y of  the  averae.e  ipiality  of  the  overflows,  the  reduction 
of  BO|i  hy  the  treatment  levels  of  111  ,uk1  70".  (Level  1 and  2, 
ri'spec  t 1 ve  I y I are  hasc'd  on  an  influent  BOli,.  of  both  (>()  and  100  m>;/ 1 , 
which  is  considered  to  he  the  prohahle  raiijte.  I’he  curves  correspond- 
ing to  level  1 stormwater  treatment  indicate  a serious  depletion  of 
IHI  in  the  River,  even  at  the  hij’.her  base  flow  of  25,000  cfs, 
although  not  as  serious.  Hk  level  2 tre.itmeiit  ciirces  also 
show  .1  cont  ra\ ( nt  ion  of  t.md.irds  ,it  v.ritical  flow, 
fills  treatment  level  would  not  he  serious  at  higher  flows. 

fhe  results  shown  in  t lu'  fiyure  indicate  that,  if  multiple 
treatment  and  vlischarj’.e  units  are  used,  >;reater  than  Level  2 
treatment  would  he  renuired  for  the  e.xtreme  condition  of  ti,000  cfs. 
Level  1 treatment  m.iy  he  acceptable  at  the  hi^zher  flow. 

I'ifiure  7 shows  a further  analvsis  of  the  combined  sewer 
overflows.  The  lower  curve  corresponds  to  the  use  of  individual 
tris'itmeiit  systems  which  would  treat  to  the  zero  discharjze  ipialit) 
of  Phase  I.  Ihis  level  is  not  desijziied  and  costed  for  stormwater 
hut  is  shown  as  a comparison  with  the  other  levels.  .\t  low  flow  the 
1)0  standard  is  essential  Iv  met  hy  this  level  and  at  a hiijher  flow 
would  he  no  problem.  fhe  other  curve  corresj'onds  to  the  stormwater 
concejit  used  in  Plan  III  and  VI  I of  Phase  1.  This  concept  uses  a 
conveyance  tunnel  with  treatment  at  the  Missouri  River  treatment 
jilant.  l"he  result  is  a 5h  cfs  continuous,  single  discharjze. 
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Till-  Liil’vr  tli.it  t h i (,‘pt  has  (.'s  srii  t i a 1 I v no  impact 

on  the  Huof  roproscnti'd  h>'  contiiuu'd  ro.icr.it  ion  of  t lie  River. 

Ihis  fijpirc  shows  tiial  a sinjtlo  discharp.o  comhinod  s(..wt'r 
ovi'i'llou  concept  at  .1  miniimim  level  of  trc'.itment  has  a minimum 
impact  on  the  River.  Ihe  hi.chest  level  of  treatment  usinj’  a 
multiple  dischar^te  concept  produces  a 1)0  sag  hut  meets  standards, 
further  analysis  would  be  rccpiired  to  optimise  a combination  of 

the  concepts. 

h.is  t ewat  er 

ligures  R,  9 and  10  show  tlu'  effect  ol'  wastew.iter  treatment 
on  the  critical  low  flows  in  the  I’apillion  OreeK  and  ."'lissouri  River. 
Ihe  .analysis  is  limited  to  the  Major  Urban  Plants  and  Itennington 
and  l.lkhorn  discharges.  Ihe  scope  of  the  study  |irecliides  modeling 
of  other  smaller  |)lants.  Ihe  jilanning  indicates  that  only. four  minor 
urban  jilants  would  discharge  to  local  streams:  Mennington,  Hoystown, 

l.lkhorn  and  (Iretna.  .Sufficient  information  for  modeling  exists  for 
two  of  these,  Bennington  and  I Ikhorn.  Results  for  Hoystown  and 
(Iretna  are  int^’rred  from  those  modeled. 

figure  8 shows  the  ri'sults  of  the  analysis  for  Bennington 
and  l.lkhorn  using  the  low  wastewater  discharge  data  derived  for 
(Irowth  llonceiits  ,\,  C,  and  1).  I'he  figure  indicates  that  Level  1 
w.istew.iter  treatment  is  iiuuleqiuite  to  meet  standards  for  l.lkhorn 
and  Bennington.  Level  d treatment  levels  are  acce]itable  for 
Bennington  but  a slight  contravention  exists  for  l.lkhorn. 

figure  y shows  that  for  the  higher  growth  (lonceiit  B,  both 
Bennington  and  lilkhorn  would  require  Level  2 treatment  levels  to 
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l:t\  within  till'  i)()  s t .Hul.i  fils  . 


llii-  rijturcs  '.tu'v.  that  tor  iiot  l\  (’.rovsth  concept-,  l.cvcl  _ treat- 
mint  -liouKl  l)f  applied  at  liennington  and  I Ikhorn.  Shoit  ti-rm 
V ont  r.ivi-nt  ii'ii  ippiars  po<;sihle  I’or  hoth  communities  hut  .--lij^ht 
j)rocess  mod  i f ! ca  t i ons  should  alleviate  the  problem  vsithout 
reqoirlnj;  level  a treatment. 

Iwo  '-linor  Urban  I’lants  and  the  three  .Major  Urban  I’lants 
discii.irp.e  to  tlie  Missouri  River.  l ik>ure  10  shows  the  effect  of 
these  f.iciiities.  Ihe  level  1 treatment  shows  a slight 
cont  r.ivent  ion  of  the  1)0  standard  at  e.vtreme  low  flow.  level  J 
tresatment  leveN  at  low  t'low  as  well  as  level  1 at  higher 
stream  flow  shows  a miniinum  effect  on  the  Itiver. 

The  curves  show  that  the  minor  |>lants  have  a negligible 
effect  on  the  stre.im  IiO.  The  major  wastewati'r  impacts  are  from 
the  Missouri  River  I'lajit  ami  the  I’ajiilllon  Creek  I'l.ant.  Although 
the  effect  on  the  Council  llluffs  plant  is  masked  in  the  sag  from 
the  Missouri  River  Plant,  it  also  ajiiiears  to  be  moderate. 

Also  shown  on  tigure  10  is  the  effect  of  untreated  Papillion 
stormwater  ilischarge  cou])led  with  the  level  1 wastewater  treat- 
ment at  the  higher  based  flow  conditions.  I'he  curve  shows  a 
serious  contravention  of  standards. 

Comparing  the  wastewater  effects  with  the  stormwater  effects 
indicates  that  the  volumes  of  stormwater,  unless  controlled, 
cause  a more  significant  imjiact  than  we  1 1 - 1 rea  t ed  wastew.iter , 
so  far  .as  dissolved  oxygen  is  concerned. 
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• t ormu.it  (T  u 1 1 li  U.ist  I'W.it  cv 


IliHlir  .Htii.il  1 1 I ons  wast  ow.it  ri'  of't'octs  ma)-  oooiir  without 

wlonnw.itof  1.1 1 M'h.i  fiU's  tnil  t lu’  opposite  o.miiot  ooetii  . i liorofiiio  , 
the  t'ol  lowing  analysis  sliows  the  oiToot  of  s i iiui  1 1 .inoous  d i soiia  rjjos 
of  St  onnw.it  or  iiui  wastewater. 

Iiijuri’  II  shows  the  ('ffeet  of  the  multiple  diseliat'Ko  conci’pt 
ot’  haiulliii)’,  eonihiiied  sewer  overflow,  with  l.et'ol  1 aiul  Level  J 
w.ist  ew.it  or  treatment.  .A  Iso  sliown  is  the  hi>ther  liasc  flow  with 
wast  rwat  (.-r  I.evel  2 and  stormwater  t re.itinent  . 

The  fii'.ure  shows  that  very  lii  yh  levels  of  treatment  ;ire 
requireil  usiny  the  multiple  discliarge.  'Stormwater  treatiiu'iit 
to  I.evel  2 w 1 1 li  eitlier  I.evel  1 or  d wastewater  t re.at  ment  will 
eont  raveiu'  st.indards  at  extreme  low  flciw.  -Xt  the  higher  flows, 
ri'present  .It  i ve  of  historic  stream  flows,  the  standards  are 'met 
with  I.evel  1 wastewater  treatment  in  comhination  with  I.evel  2 
stormwater  treatment,  aiul  only  a slight  degradation  occurs  using 
I.evel  1 stormwater  with  I.evel  2 wastewater. 

I'igiire  1.*^-  hows  the  effect  of  using  a single  discharge  con- 
ce[it  for  handling  the  combined  sewer  overflows  to  the  River.  The 
single  discharge  concept  assumes  develo[nnent  of  one  of  the  llar:a 
alternatives  which  provide  regulated  storage  and  discharge  ol'  t he 
overflow.  Under  this  concept  the  treated  overflow  disch.irge  from 
the  'lissouri  River  treatment  plant  occurs  over  a 20  day  |ieriod  for 
the  design  storm,  which  means  th.at  the  l’a['illion  peak  discluirge 
would  occur  with  the  Omaha  discharge.  The  lower  set  of  curves  as 
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‘'Iii'wii  by  optjoiis  A,  U,  ;nnl  C '^liow  tlif  ctTi'ct  o!'  wastfwatcr  l.cvt'l  1 
ami  stormwater  l.evel  1 for  direct  Missouri  Kiver  discharges  willi 
different  I’apillion  jieak  discharges  ct'rrespond  i ng  to  Level  1 and 
l.evel  2 stormwater  treatment  in  the  I'apillion  basin.  Also  shown 
in  conjunction  with  this  set  is  the  effect  on  the  River  with  no 
Papillion  peak  discharge.  Ihe  curve  re]iresent ing  critical  flow, 
wastewater  Level  1 and  I’apillion  stormwater  at  Level  1 shows  a 
contravention  of  standards  due  to  the  I’apillion  discharge.  The 
upper  two  curves  indicate  that  the  lower  treatment  levels  will  not 
contravene  standards  at  10°C  or  at  a base  flow  of  25,000  cfs. 

Conclusions  from  Stream  Model i ng 

Based  on  past  records  tfie  Missouri  River  flow  is  at  a minimum 
in  the  winter  and  reaches  its  high  in  the  summer.  Using  this  as 
a base  the  curves  presented  show  that  the  water  quality  standard 
for  1)0  will  he  met  at  low  flow  and  low  temperature,  or  at  high 
flow  and  high  temperature  for  Level  1 wastewater  treatment  quality 
and  Level  1 stormwater  (juality. 

If  current  planning  continues  toward  upstream  diversions  of 
Missouri  River  water  in  the  summer,  then  a low  flow  - high 
temperature  situation  could  control.  Under  this  combination  the 
curves  indicate  that  effluent  cjuality  requirements  for  wastewater 
and  stormwater  must  be  increased  to  Level  2 for  both,  using  a single 
stormwater  discharge  concept  for  the  Missouri  River  overflows. 

Higher  levels  would  be  rec|uired  using  a Multiple  dischiirge. 

The  figures  concerning  wastewater  discharges  at  low  flow 
conditions  in  the  Papillion  Creek  show  that  Level  2 wastewater 
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•1.  t r.  !i,.i  i 111  a i II  t !u‘  I'l)  it  iiul.iril. 


A I i M 


'!■  t iM vi'ii t 1 on  .‘1  it  iiiul.i rds  n.  viir-.  f'nr  1. 1 1> hni  n I'l’  i' 1 1 h l.c'.  ' i ' 
K.i'.t  fwjt  or  hut  this  IS  uiuiTt  .1  i II  I'oiuiiiiK  vor  i t 1 1.  ,it  i on  ,>1  t lu’ 
iiKHiol  ,'iiul  is  not  consiilcrctl  scriinr  . 

It  should  be  noted  that  thi'se  eoiulusions  are  based  or. 
preliminary  model  iiiR  of  the  Missouri  River,  limited  tc'  the 
reach  Jownstrearo  of  Blair,  and  made  upon  .s iropl  i fyjji^>  assumptions 
as  to  water  quality  entorinj>  the  reach.  These  results  should  In 
verified  by  more  detailed  modelinj;  studies  of  the  entire  Missoiui 
before  final  committment  of  plan  implementation  is  made. 
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I fc.i  t 

Hu  p fi-.  1 il  i 111',  -'ic'i't  ion  on  M ro.im  Moilc  1 i lu’.  i lu!  u ai  i --  tho 
imiiR'it  1 ,it  (■  u.itor  ,ju.ilit>  impact'-  on  tlio  Mi^couri  Riwr  atui 
I'.ipillion  I roi  k line  to  variou  . iovols  of  troatmont  of  ua'^tiivatt  r 
• iiul  stori'iw.it  or  iiul  oirtaiii  comb  i nat  i one  ut'  v ritual  low  flows  and 
t oiiipo  ra  t iiri’e  . tnotlior  .ipproaoh  to  ova  1 ii.it  i‘  water  ijualit>’  impacts 
1-  to  u)ii  I'lor  tot.il  pollutant  i-eduction  on  an  annual  basis.  Hus 
section  vlovolo)is  ,1  comparison  ot'  prosont  worth  costs  required  to 
achieve  v.irioiis  reductions  in  pollut.mt  [laranieter-  .Js  inf'linnced  by 
the  Various  treatment  levels  of  wastewati'r  and  stormwater. 

liie  foilowuij^  fij'ures  were  Jew  loped  for  I'lon  I,  I'.oiieept 
\ ot'  Phase  1,  for  various  levels  of  treatment  and  IbbS  .innual  pol- 
liit, lilts  ri'diKtion.  Basic  refereiici's  are  'l.ible  (!-'.)  for  Present 
U'orth  costs  and  I able  ti-ll  tor  |>o  lint  ants  reduction  in  the  Ph.ise 
I report  . 

Hie  suspended  solids  lurve,  lij;ure  1 .'i  , i 1 1 iis  i r.i  t es  that  in 
Older  to  achieve  substantial  ri-duction,  storiiiw.iti f tre.itiiK'iit  must 
In-  emploied.  I.evi'ls  of  wastewater  tnatnieiit  h.u  luyit  1 1 1;  i I' 1 1'  effects. 

Hu-  BDl)  curve,  lip,ure  It,  i 1 lo-.t  rates  that  the  variation  in 
reduction  is  rel.it  ively  small  iy().(>"o  to  VKulP'o),  for  the  increased 
levi'ls  of  wastew.iter  and  stormwater  t n-atiiient . 

The  phosphorus  curve,  ligure  LS,  shows  significant  reduction 
from  l.evel  1 to  bevel  2 wastewater.  Stormwater  reductions  are 
lU’K  1 i i>  i b 1 e for  phosphorus  . 
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riu'  curve,  I i>;ure  l(),  'luiw.  s i j^iii  t'l  c.uit  riilui  t i on 


from  li-vel  J to  Level  u, in!  ew.it  er.  I lie  cur\e  is  ni  .le.uiiii.;  ilue 

til  the  t'.ict  tli.it  level  J w.i  ■.  t ew.i  t it  iloe--  |Tovt.K  ii  i t r i t i c .1 1 i on  which 
IS  not  j;  ivt’ii  ,111)  cri'dit. 

Ihe  ovet'.ill  |)olliitunt  reduction  ciirti.-,  1 1 .;ure  1 , ipi'lies 
eijii.i  1 w(.Tj?,ht  to  e.ich  of  the  four  p.i  rnmet  i.- r - rieiit  1 oiu' I . It  >hows 
th.it  treatment  of  w.ist  ew.at  er  to  hi,kther  level  - is  more  cost  efthativi- 
t h.iii  '-t  ormw.it  er  treatment.  \ problem  with  this  [iresent  at  ion  is  that 
there  .ii'c  other  pollutants  (bacteria,  pross  soli»ls,  etc.)  associated 
with  urban  runoff,  separate  and  combineil,  which  are  not  accountetl 
for  in  this  cost  effective  an.ilysis. 

The  curves  indicate  tiiat,  with  the  e.xception  of  suspended 
solids,  the  |)ollutant  parameters  are  more  effect ivel>  reduced  by 
u[>i’r.idin^;  wastew.iter  effluents  than  bv  stormw.iter  treatment.  This  iji-n- 
ei  .1  I i "a  t ion  ;i]>plies  only  to  t iu'  total  annu.il  input  ; ,ind  could  be  some- 
wh.it  m I s 1 1’.id  1 n;t  especial  1\  with  no  treatment  ot'  s t o niiw.i  t er  . In  an 
individual  storm  situation  some  treatment  for  f lo.it  inj;  material  and 
b.icterial  cont  .am  i na  t i on  a|)pears  desireable. 

besi^ji  Storms 

Ihe  costs  of  stormwater  treatment  is  illustrated  in  the  Plan 
Present  Ivorth  Summary  tables  are  the  maior  coni['onent  of  the  tot.il 
costs.  The  cost  increases  are  also  illustrated  for  the  different 
design  storms  in  l ij;ure  18.  The  mai;nitiKle  of  the  monies  needed 
lor  stormwater  treatment  may  in  itself  alter  the  implementation 
of  such  a i>roj;ram.  Phis  particular  discussion  is  not  meant, 

- HI  - 


3 YEAR  STORM 


U I 
(X 

3i 


I 

( 

( 


( Nomiw  I) 

Hi.UOM  J.N3S3dd  lyXOl 


O 


o 

o 

n 


</>| 

Q:| 

^uj; 

Oiij 

(tZ 

Oui 

1° 

h 


> 

'< 

z 


SUSPENDED  SOLIDS  REMOVAL 

(percent) 


Iii'ui'vcr,  to  ilisciiss  t lu-  merits  of  stormuiiter  t ri'.itniont  luit 


r. It  her  the  comparison  ot'  the  1,  arul  111  yisir  ^torm  tiesi^n. 
lij'.ure  IH  illustrates  the  decrease  in  cost  effectiveness  a*,  the 
desij;;n  storm  facilities  are  increased  from  the  1 to  the  f>  to  the 
ID  year  design  storm.  The  relatively  slight  increase  in  total 
sus|'ended  solids  removed  results  in  a considerable  increase  in 
dollars  spent.  Ihe  1 year  storm  is  therefore  recommended  as  the 
ma.cimum  recurrence  interval  which  should  he  considered  for  storm- 
water facility  design. 

(lone  1 us  ion 

The  previous  figures  show  how  the  stream  l)f)  ami  plan  costs 
are  affected  by  various  treatments.  (I'enerally  the  costs 
indicate  that,  based  on  total  annual  load  reductions,  waste- 
water  treatment  more  effectively  reduces  jiollutants  than 
stormwater  treatment.  However,  the  DO  curves  show  that  the 
short-term  effects  of  stormwater  runoff  and  combined  sewer  over- 
flows for  an  individual  one  year  storm  are  detrimental  to  the 
streams.  This  information  will  be  used  by  the  Corps  in  the 
environmental  analysis  portion  of  the  Urban  Study. 
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1).  PI  IAS  I II  AI.IONM'm.  I^\^S 

PLAN  RIJ^MIII.ATION 

Constr.-^i  lU^ 

After  consideration  of  the  findings  of  the  Phase  I report, 
further  analysis  of  the  eight  alternatives,  and  the  receipt 
of  input  from  the  Interagency  Council,  guidelines  were  developed 
for  the  final  alternatives. 

1.  Conveyance  of  all  stormwater  to  municipal  plants 
shoulil  not  he  considered  as  a full  alternate. 

2.  Handling  of  stormwater  by  land  treatment  was  eliminatca 
as  not  cost-effective. 

3.  Tlirce  major  urban  plants  would  remain. 

4.  Bellevue  would  be  incorporated  into  the  Papillion  STP. 

5.  Continue  consideration  of  three  treatment  levels  for 
wastewater  and  two  for  stormwater  but  give  emphasis 
to  lower  levels. 

6.  Continue  consideration  of  all  four  growth  concepts. 

7.  Analyze  conveyance  for  combined  sewer  areas. 

8.  Retain  a land  treatment  plan. 

9.  Consider  summer  irrigation  from  the  Major  Urban 
Plants  to  avoid  winter  storage  and  pumping. 

10.  Refine  phasing  on  the  land  treatment  systems. 

11.  Meet  water  quality  DO  standards  in  all  final  plans. 

12.  Use  the  one-year  design  storm  in  the  design  of  all 
stormwater  handling  facilities. 
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I'l.in  lU'  .1- r i|n  i rni 

Thrci-  full  .1 1 f (■  ni.i  t i vf  plins  aiiJ  ,i  I„iiul  i i c.ii  n. 

Option  ;irt‘  tlovol opod  in  thr-;  ehaj'tcr  nasi'ii  on  tiio  rosiiits  ot' 
the'  I’hase  I .study  ami  subsopiont  work. 

Tiu-  ttirce  plans  basically  follow  tiio  wastewat  I'l"  lavout 
for  the  lowest  cost  plans  presented  in  Phase  1;  najnel,',  Plan  I, 
I’lan  II  and  Plan  \'II.  Stormwater  collection  and  treatment  is 
accomplished  the  same  for  each  plan.  However,  both  upsystem 
treatment  and  conveyance  to  the  municipal  plant  for  treatment 
are  used  within  the  refined  [)lans.  For  all  plans,  the  conveyance 
system  proposed  by  tiarza  fSA)  is  used  for  the  Missouri  combined 
sewer  overflows.  This  conveyance  system  for  the  Omaha  combined 
sewer  area  appears  to  be  more  cost-effective  than  the  ups)-stem 
treatment  alternative.  Upsystem  treatment  is  used,  however, 
in  the  remainder  of  the  basins  although  a sub-alternative  is 
presented  for  conveyance  of  two  combined  sewer  areas  in  the 
Papillion  Basin  and  one  combined  sewer  area  in  Council  Bluffs 
to  the  municipal  wastewater  treatment  jilants.  bach  plan  is 
costed  for  the  one-year  design  storm  and  all  treatment  levels. 
Level  1 stormwater  is  assoc  iat  ed  wi  th  both  I.evel  1 and  Level 
2 wastewater,  and  Level  2 stormwater  is  associated  with  Level 
wastewater. 

The  Major  Land  Option  is  developed  to  analyze  the  possib 
ilitics  of  using  the  urban  wastewater  effluent  during  the 
summer  months  in  the  large  agricultural  areas  west  of  the 
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study  area.  Several  sub-options  are  considered  usinj;  different 
treatment  sites  and  flows.  These  options  present  costs  usinp 
five-year  phasing  for  all  components  required  for  land  treatment 
systems.  The  option  costs  can  be  applied  to  any  of  the  jilans 
hut  the  concept  conforms  more  closely  to  Plan  .S  which  envisions 
small  land  systems  for  the  Minor  and  .Non-Urban  facilities. 


-■■I'inN  i!An'i;|N 

I'ort.iin  t i-.it  mi"'.  loirt.inl  Intwicn  jl.iii';.  Hu- 

t.  uin]Hiiicnt  cost-,  ,1  ssni.' i .1 1 fj  u i t h tlifsc  t'c.iturir.  irc  pri'Si  iif  <i! 
in  this  -.(H't  ion  and  arc  not  ripoatid  oxci'pt  t'oi-  total',  in 
ttie  discussion  of  spocit  ic  plans. 

rtu-se  foatiiros  include: 

St  onin»a  t er  t l e.i  t iiii'n  t 
.Non-lirhan  wastewater  treatment 
Minor  urban  wastewater  treatment 

Stormwat  er_  Tretitmcn t 

The  stormwater  handling;  techniques  used  in  Phase  II 
provide  generally  for  upsystem  treatment  and  discharge  of  all 
stormwater  generated  by  a one-year  storm.  The  Omaha  combined 
sewer  overflows  are  a major  departure  from  this  concept. 

1-or  this  area,  a method  of  conveyance  and  storage  is  provided 
to  reduce  the  peak  flow  and  numlier  of  overflows  to  the  Piver. 
The  Harza  Combined  Sewer  Overflow  study  presents  various 
alternatives  which  fit  this  pattern.  The  costs  used  for  this 
purpose  are  based  on  Harza's  Alternative  .TA. 

Tables  30  and  31  show  the  capital  costs  for  the  stormwater 
treatment  in  each  concept  for  Levels  1 and  2,  resi>ect  ivel v . 
These  costs  include  the  collectors  required  to  tie  existing 
systems  in  to  the  basin.  In  non-developed  areas  the  storm 
collection  system  to  the  basin  is  not  included,  but  would  be 
incorporated  in  development  costs.  The  tables  also  show  th 
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STn«.MtKATrR 

CAPITA!.  S1»«AR^  COSTS  (PMASHI) 
1 YEAR  STORM,  LEVEL  1 TRl  ATM  S 
CONCEPT  B 
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ft  . •-  . , 


Total 


STORMtl^TrR 

CAI'ITAL  Sl»*tAR>  COSTS  (PHASED) 

1 Y1>R  STORM.  LEVEL  1 TREATMIYI 
rONCEET  D 


•-*  y <J 

5 k.  c c 

o o 
< uJ  u U 


TFR  CAPITAL  COSTS 


■■  ..-t-  !.  I ‘.'ti  -i.iuritr  iiiul  '.11  til  ‘.f 'ifi’Uv  I r I r'  iM-.in-..  I 'u- 

rniur.fi  > '.trill' I mil  i. lines  miin.iti  (inl;.  the  v 'iit'iniil  "vettlin. 
s\sieiti'..  Iwu  siK  li  I'.i-'.ins  ii'e  iiuluileil  in  the  I'.i  |t  1 1 1 mil  li.ism, 
oiu-  111  t.iHiiii.' I 1 Hint  I s mu!  the  citiiveymu'e  sy-teiii  for  niiuh  i . 

I. lilies  .111(1  slidu  the  0 '1  'I  eo'its  ;i  ■;  sue  i ,i  t ei.1  uitli  the 
stormw;iter  s\'steiii  I'or  Levels  1 .iiul  J,  r'espeet  i ve  1 \ . The  I'l.SO 
V. lines  life  iissoeiated  with  eniiihinetl  sewer  overflows.  The  total 
[’resent  worths  of  the  coni[H)nenl'  aia'  shown  in  Tables  .^'1  aiui  .s5. 
i'hc  stormwater  system  costs  [tresenfed  liere  .i|)|ily  to  the  three 
final  alternative  [ilans  and  are  not  rejieated  for  each.  I'he 
values  show  that  the  costs  of  stormwater  treatiiu-nt  vary  sij^nif- 
icantly  with  [growth  concept. 

The  ca[iital  costs  associated  with  the  sewer  systems  when 
the  comhined  sewer  basins  are  conveyed  to  the  wastewater  treat- 
ment plants  are  shown  in  Table  ^0>,  as  comjiared  to  tfie  capital 
costs  of  the  sewer  systems  with  sanitar>'  w.istewater  only. 

I he  A cost  show.s  the  difference.  Ibis  reflects  the  cost 
attributed  to  the  combined  basins  emptying  into  the  l’a|iillion 
■System,  and  comliined  basin  em[)tying  into  the  (.'oiinc  i I Bluffs 
System,  as  shown  on  I’lates  S,  (>,  and  7.  The  rates  of  discliarge 
were  calculated  using  a 1-year  stormi  entering  tlie  basin  and 
.1  discharge  time  [icriod  of  a days. 
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<:OSTS  I OK  VATMI.ljON  ji’llASI.lU  1 

(X  $r,U()0/yrr  ’ 

1 Year  Storm,  Level  2 


198(1 

198S 

1 990 

i<JJ)5 

2020 

Concept  A 

Papillion  i:arth 

0 

529 

602 

8 7() 

1 , 290 

I’apillion  Concrete 

0 

295 

415 

554 

544 

F’api  1 lion  Concrete 

227 

251 

255 

255 

247 

(Combined) 

Iota  1 

227 

855 

1 ,252 

1 ,64  5 

2,081 

oncept  B 
I’api  1 1 ion  l.arth 

0 

117 

544 

667 

708 

Papillion  Concrete 

0 

525 

4 59 

554 

554 

I’api  1 1 ion  Concrete 

2^ 

255 

255 

247 

(Combined) 

Total 

111 

971 

1,218 

1 ,456 

1 . 509 

Concc[)t  C 

Papillion  Larth 

0 

585 

485 

582 

664 

Papillion  Concrete 

0 

355 

658 

957 

1,511 

Papillion  Concrete 

207 

211 

215 

215 

215 

(Combined) 

Tot  a 1 

207 

931 

1,558 

1 , 7 54 

2,390 

Loncept  It 


Papillion  Larth 

0 

879 

1,157 

1 ,393 

1 ,684 

Papillion  Concrete 

0 

565 

486 

606 

658 

Pajiillion  Concrete 

21 1 

215 

219 

225 

251 

(Combined) 

Tot  a 1 

211 

1,457 

1 ,842 

2,222 

2,575 
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I’UI  SI  .Sr  UllKlil  (MSTS  I ()!'  I'Al’ 1 1.1 . 1 ON 

" f.\  TT.noir) 

1 Your  Storm,  l.ovi  1 J 


Cil^t  i t n 1 

1)1,  M 

Tot, 'll 

(!oiicc])t  .\ 
I’iip  i 1 1 ion 
I’aj)  1 1 1 ion 
I’ap  1 1 1 ion 

I.arth 
Concrete 
Cone  rote 

(Comb i ned ) 

1 l(>,;i:d) 

5,182 
3 , 1 (>8 
2,2"5 

32,2  10 
110,718 
(.4 , 8 3(i 

iota  1 

205,878 

10,025 

21(1,803 

(lonct'iit  B 
Pap i 1 1 i on 
Papi 11  ion 
Pajii  1 1 ion 

I.arth 

Concrete 

Concrete 

(Combined ) 

K..515 
08, 802 
05,  (.21 

1,075 

3,287 

2,275 

20, 500 

1 02,  ro 

(.7,806 

Total 

181,028 

0 ,(.37 

100,665 

Concept  C 
Pap i 1 1 ion 
I’api  1 1 ion 
Papi 1 1 ion 

Tarth 

Concrete 

Concrete 

(Combi  tied ) 

0,027 
01  ,150 
52,587 

3 , (.(.8 
(.,037 
2 , 0(,2 

12,  (.05 
07,406 
54  , (.4  0 

Total 

153,07,5 

1 1 ,7o7 

164  ,840 

Conccjit  1) 
Papi 1 1 ion 
Papi 1 1 ion 
Papi 1 1 ion 

I.arth 

Concrete 

Concrete 

(Comb i ned ) 

24,652 
04 ,342 
55,848 

8,811 
3,  (.03 
2 , 1 33 

33,406 

08,035 

57,081 

Tota  I 

174,842 

11,  (.70 

1 80 , 5 1 2 
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TABU 


SI.IM.R  COM  COMPARISONS 

‘ ■ gxpjTmmxTsi  s " 

’( X j 1 , non') 


A R C |) 

Papi  1 1 ion  111  1 1 l.xt eiis i on 

Cost  with  Conihincd  Sewer  Overflow  $17,091  $15,301  $15,151  $15,564 


tiost  of  Sanitary  Sewer  Only 

5,712 

1 ,864 

1,91  5 

1,864 

A Cost  to  Include  Capacit)' 

for  Combined  Basins 

$15,579 

$15,457 

$13,236 

$13,700 

A 

B 

C 

0 

PajHllion  Limited  extension 

Cost  with  Combined  Sewer  Overflow 

$ 1 1 ,851 

S 

8,64  2 

$11,581 

$10,759 

Cost  of  Sanitary  Sewer  Only 

1,597 

— 

1 ,547 

— 

1 ,864 

— 

1 ,677 

A Cost  to  Include  Capacity 

for  Combined  Basins 

$10,254 

$ 

7,295 

$ 

9,517 

$ 

9,062 

A 

B 

C 

0 

Council  Bluffs 

Cost  with  Combined  Sewer  Overflow 

$ 2,817 

$ 

2,052 

$ 

2,817 

$ 

2,115 

Cost  of  SanitAry  Sewer  Only 

0 

— 

0 

— 

0 

— 

0 

A Cost  to  Include  Capacity 

for  Combined  Basins 

$ 2,817 

$ 

2,052 

$ 

2,817 

$ 

2,115 
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U 1 ! 1 u.i  1 ' I 1 f IM  t ii.t'ii  t 

I'hf  vi.i-.l  {'I  tiv.itnu'iit  systems  hhu'li  tri:n  m int 

throughout  Uu-  pi. ins  Liiguly  involve  the  nonoirhun  .ind  minor 
urban  treatment  plant.s.  This  sc’et  io/i  provides  the  cost  det.iil 
for  each  of  tlie  individual  plitnts  while  the  data  presented  in 
the  plan  sections  will  only  present  the  summitries.  This  was 
done  to  avoid  the  dujilication  of  similar  and  lengthy  tables. 

Tables  7>7  and  38  illustrate  the  phased  capital  costs  and 
annual  operation  and  maintenance  costs,  resjiect i ve 1 y , for  the 
non-urban  plants.  These  tables  show  the  costs  for  all  levels 
of  treatment,  not  including  hind  treatment. 

Tables  39  through  44  illustrate  the  I'hased  c;ipit;il  costs 
and  annual  operation  and  mainten;mce  costs  for  the  minor  urban 
plants.  fhese  tables  show  the  costs  associ;ited  with  all  levels 
of  treatment  in  addition  to  the  variations  due  to  the  growth 
concci'ts.  hand  treatment  costs  of  I'lan  3 are  not  shown  here 
but  arc  jirescnted  with  the  pi, in. 
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I'LW  1 


l^c^sy  r ipt  loii 

Plan  1 is  |ia  1 1 cr  Ill'll  .ittri-  the  Imsu'  plan  j i I'scnt  i-d  in  tin- 
Phaso  1 study,  IMan  1.  1 hr  vvastouat  rr  sy  trm  follows  t hr  ronrrjit 

drVL'loprd  in  the  M\PA  stiulirs  with  rr^;  i ona  1 i za  t i on  of  the  ha. in 
wastrwaters  to  thrrr  major  plants:  Council  liluffs  (Mosquito 

t!rerk),  Missouri  Kiver  and  I’apillion.  I'hr  Papi  1 1 ion  srwer  system 
is  e.\tended  to  include  the  communitirs  of  Benninj^ton,  l lkhorn 
and  (Irotna.  The  stormwater  mana>;rmrnt  system  varies  with  basin. 

The  combined  overflows  from  the  Omaha -M i ssour i River  area  (for 
a I'vear  storni)  .arc  collected,  stored  and  treated  at  the  Missouri 
River  Treatment  Plant.  In  the  Papillion  .ind  Council  Bluffs  basins, 
the  one-year  storm  is  treated  and  discharj;ed  at  various  upstream 
locations.  A sub-option  is  presented  for  collection,  stora>;e 
and  conveyance  of  combined  sewer  b.isins  to  the  Papillion  and 
Council  Bluffs  Treatment  Plants.  This  includes  two  locations 
in  the  Papillion  and  one  in  the  Council  Bluffs  area.  Additional 
treatment  units  are  required  at  the  Pajiillion  Plant  but  not  at 
the  Council  Bluffs  Plant.  Cenerally,  Level  1 stormwater  treat- 
ment is  required  at  all  basins.  However,  if  future  Missouri 
Kiver  low  flows  are  drastically  reduced  in  the  summer,  Level  2 
treatment  may  become  necessary  in  the  Papillion  Basin. 

Plate  5 presented  at  the  end  of  this  section  illustrates 
Plan  1. 
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.lllllll.il  O !,  M .llul  |)1  I'M  lit  V>ult|\  tlM  ri.UI  i .II  I lu'Ml  in  'I.lllll  -- 
1,1  thVi)Uj;h  17,  ri'siKi,  t I Vnly  . Iliisi-  rni'ri--niit  i compos  i t o ot‘ 

.ill  w.ist  cwat  i-r  costs  for  iioii' ui  l>.i  ii , iiiiiior  iirhaii  .iiu.1  iiujor  iirh.ui 
pi, lilts.  Ilu-  components  of  the  systeiu  have  been  Kept  separate 
to  show  the  economic  impact  of  wastew.iter  treatment  for  each 
drainaj;e  .irca. 

r.ihle  48  [iresents  tlie  total  present  worth  values  for 
Plan  1.  .Apjiropr  iate  sewer  and  stormwater  coni|>onents  are  added 
and  a total  for  the  plan  is  computed. 
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I’l.AN 


['oscrijU  ion 

I’lan  2 );t'nor.illy  follows  corr('iit  was  tew  at  or  manayencnt  planning 
b\-  ro>;ional  i zinj;  to  three  major  urban  plants  except  that  the  exteiit  of 
the  I'apiillion  service  district  is  reduced  from  Plan  1.  The  outer 
basin  communities  of  Bennington,  I Ikhorn  and  (Iretna  arc  not  incor- 
porated into  the  Papillion  sewer  district  but  remain  as  indejicndent 
sub-d i St  r ict  s . 

The  stormwater  management  is  identical  with  that  of  Plan  1,  with 
Level  1 treatment  of  the  ono-ycar  storm  at  upstream  locations  with 
discharges  to  the  streams.  The  Missouri  River  combined  overflows 
are  stored  and  treated  at  a single  location.  .Additional  treatment 
and  the  possibility  of  conveyance  of  I’apillion  and  Council  Bluffs 
combined  sewer  overflows  to  treatment  at  municipal  treatment  plants 
arc  considered. 

Plate  6 presented  at  the  end  of  this  section  illustrates  Plan  2. 

Costs 

Plan  2 is  presented  in  the  same  format  as  Plan  1 to  aid  in  the 
comparisons.  The  total  wastewater  plant  costs  for  capital  expendi- 
tures, annual  0 f,  M,  and  present  worth  for  Plan  2 are  shown  in 
Tables  49  through  51,  respectively.  Table  52  shows  the  total  present 
worth  costs  for  Plan  2 including  the  appropriate  sewer  and  storm- 
water components. 
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R««aining.  Co«bin«d  - Upsystea 
Missouri  River,  Coabined  - Upsystca 


I'l:\  ^ 


I >0 t r I pt  i i>n 

l’!.n\  crniMuns  ‘'iiialltT  laiul  trratnicnt  cms  devoloinn^ 

within  t ho  sovon  county  an'a.  I'ho  non-ui'han  aiui  minor  urban  [ilant  . 
will  proviilo  wfcoiulary  troatmont,  with  of'f'luont  applied  to  local 
land  troatmont  tai.il  it  ics.  The  throe  major  urban  plants  are 
desijjned  to  treat  by  conventional  methods  to  the  required  treat- 
ment levels  before  discharHe  to  the  Missouri  River.  The  stormwater 
system  and  sewer  sy.stem  layout  are  identical  to  Plan  2.  The  components 
consist  of  non-urban  costs  that  do  not  var>’  with  growth  concept, 
minor  urban  systems  that  do  vary  with  growth  concept,  and  the  major 
urban  plants  which  also  vary. 

Plates  7 and  8 presented  at  the  end  of  this  section  illustrate 
Plan  .8. 

Costs 

Table  5.8  shows  the  land  treatment  capital  costs  for  the  non- 
urban  plants.  rhe  costs  represent  the  total  cost  of  the  system 
for  facilities  and  land  required  for  I9‘I5  and  2020  flows.  Storage 
costs  represent  the  2020  requirements. 

Table  54  is  patterned  after  Table  53  for  the  minor  urban  plants. 
Ihe  total  non-urban  total  costs  arc  also  shown  and  a total  for  the 
land  treatment  is  presented. 

Table  55  shows  the  summary  present  worth  values  for  Plan  3. 

In  developing  the  present  worth,  a set  of  assumptions  is  used  in  the 
phased  construction  to  make  the  costs  more  reflective  of  practice. 

The  assumptions  arc  as  follows: 


118 


r.  y:  r r 

I ' I -r  I 
r j r , ^ r 


- Z.  — t f 

» c.  w “ y" 


w r.  •'-.  -r  f.  1^.  t ■/  c 

' i r \ Z " I i 'Z.  'XJ  -t  '-'' 

— . r , C.  ^ O ,C  '-•  t 


• r ' 1\  r.  -r  r l t r^.  — . ^ 

V Q - . j t r.  ^ J -r,  c c t 


lA  »A  -T. 

r J r J 


'A  -r  "C  c c* 

rA  C ‘A  i'- 


“T.  c T-  — cr  r — r.  r w /:  *^  'T  r.  tTi  »a  «a  c 

"41'  T.  j " » T.  lA  lA  c.  cr  ^ lA  I t.  — t.  v:  t.  ■"t  — r 

»A  « lA  A y"  r I C lA  rA  T.  — ^ 'A  I I -T  ^ • O •*  1 T 

m r '/:  cr.  • A — « 'A  '/■.  iA  T*  ^A  ^ r • »A  v::;  c.  cc  r J 

»A  — > I J J *“  J lA  iA  ^ fA  •"  J 


/ , c '^1  r:  »A  lA  r r A*-  cr.  c o — a i t -r  'X  'T.  -r  c:  '7'.  <*  i 

, J O lA  »A  r lA,  " J lA  t f 'A  T.  -r  • A ^ tA  X r - f C lA,  r X iA  tA 

, — I I?.  C’.  'A  *7.  C I -r  — • C lA  X *"  J A",  f »“  > ■"  I C.  r J rA  C“.  «A 

' ■— ! C ^ i:  " 'A  t r T rA  X t '■  i -r  ^ CT.  C“.  C O C »A  X -t 


- 

t A 

i A 

z. 

X 

t - 

1 A 

y 

z 

1 

X 

lA 

t 

l A 

A. 

r 

ooj 

'7‘« 

rA 

1 

X 

y> 

X 

X 

lA 

tA 

1 A 

<"  1 

C*. 

y> 

r } 

z 

•A 

A. 

rA 

t 

w 

A. 

CD 

r 

"Z 

w 

y. 

lA 

X 

X 

z 

t 

rA 

X 

<“  J 

r 

i A 

r • 

r - 

• 

- 

- 

• 

• 

- 

» 

» 

• 

• 

• 

- 

* 

» 

• 

* 

» 

• 

rA 

r- 

X 

z 

y. 

X 

1 

A 

<•  1 

rA 

A. 

A. 

T' 

t 

z 

4 

z 

— 

X, 

rA 

r*  1 

<“  J 

— 

A 

A 

rA 

fA 

''  1 

'lA 

* 

f. 

-I 

X 

•7“< 

f J 

A 

•-► 

J 

z 

X 

t A 

w 

A 

t 

1 

X 

rA 

z 

r 

A 

A 

j-^ 

o 

•7 

z 

<"4 

rA 

A 

t ■ 

X 

X 

O 

z 

t « 

X 

— . 

X 

X 

y> 

A' 

A 

X ' 

r ' 

•- 

t - 

‘y. 

1 

rA 

rA 

7“< 

sC 

J 

— 

X 

r 

lA 

X 

•y 

A 

z 

A 

lA 

•• 

•> 

» 

* 

• 

• 

• 

• 

• 

»• 

♦ 

- 

•• 

»■ 

• 

• 

•• 

*• 

• 

- 

*> 

t- 

X 

z 

A*. 

r j 

y> 

O 

lA 

y> 

LA 

X 

X 

rA 

A. 

lA 

y 

*T 

X# 

r A 

X 

r D 

— 

z 

— 

f— 1 

A 

rA 

rA 

— « 

7‘. 

X 

—t 

r - 

r 

A 

o 

n: 

a. 

Xt 

__ 



__ 

__ 



__ 

t: 

X 

y. 

y. 

<•  1 

»"4 

X 

o 

C7i 

-t 

r J 

rA 

f 

•y 

A 

J 

X 

A. 

r J 

A 

fA 

c 

r- 1 

45 

r 4 

tA 

yi 

t ' 

t'- 

X 

A 

O 

r\ 

•C 

» 

.— t 

— « 

t • 

z 

— 

o 

z 

cn 

■> 

» 

« 

«• 

» 

» 

rA 

— 

r 1 

1 

r J 

A 

X 

rA 

r"  1 

O O lA  O »A  c X X lA  — « c 00  t O X O C C“.  »“  4 lA  »A  C O 
nCiT.  XCCT»— OCCCT^.  X^-7C7. 
tA  X UA  — * C >D  C »A  rA  lA  O ^ ^ {7*  7*.  C*.  r - X 

>CCXCCC.OOt-iA'-^^X,  O'.  Xt  — sC 

O X.  X,  O fA  lA  rr  AJ  f".  X OD  rA  r j rj  rA  C X,  O X rA 


U 

:0 

o 

o 

cz 

c 

"3 

*a 

t/1 

o 

o 

Cj 

1 ^ 

r; 

«-• 

4-* 

A3 

X 

n 

o 

"3 

c 

S 

4J 

r- 

3 

IX 

c 

L< 

c: 

>» 

(J 

>>  > 

If 

o 

1 ^ 

Cm  a= 

c 

u 

o 

CO 

c 

C3 

<0 

c 

s 

CO 

0 

O CA 

c 

o 

o 

CO 

c 

X 

cB 

CO  CO 

CO 

o 

o 

E 

c 

CL 

o 

CO 

u 

A3 

C4 

X 

o 

o 

<0 

A3 

1 *t3 

^ X 

u 

rA 

u 

X. 

w 

t_ 

CL 

c 

04 

-C 

V* 

Li 

C 3 

o 

B 

X 

0 

> 

X 

0 

I C 

o 

Li 

c 

C3 

t - 

1 

1 tn 

M 

o 

0> 

c 

o 

3 

D 

CO  O 

CO 

> 

I— ^ 

o 

0 

1 o 

3 

> 

CO 

<0 

lx 

A 

1 

I < 

2 

=> 

jr. 

# 

5! 

?:  -J 

UJ 

UJ 

< 

< 

'Jt 

: 5T 

:3  a. 

< 

u 

lAHI.l  53  - (COM  . 


■ » — • i- 

I r.  r. 


r. 

* _ I 

I f 


p:^  i f i 

— ' J 


Oj 

u 


Hi 


<! 


' i 

f 

- 

:r. 

7. 

rO 

.1' 

i 

J 

—• 

1 

o 

t '■. 

' I 

1 o 

o. 

• ' 

>o 

r J 

1 '', 

ro 

O’. 

'■  1 

»■ 

0. 

>“  1 

* 

» 

• 

• • 

» 

» 

* 

/. 

1 ^ 

J 

1 

ir. 

— t 

X 

r'. 

lO 

I — 

f'; 

« o 

» 0 - J 

' < 

' J 

^0 

' , 

o. 

£ 

1 

- — < 

‘X» 

1 

'X- 

*-' 

I*!-* 

O'/ 

r- 

X 

^ ( 

' l 

w 

t 

o. 

1 0 

r J ' u ! 

o* 

o 

•X 

c 

to  lO 

ir, 

LO 

*T 

" 

1—  . 

■— * 

c. 

X 

■C  -C 

to 

X 

ro 

r 

o 

• 

• 

» 

*■ 

• » 

• 

* 

• 

• 

♦-< 

i i 

CC 

-yt 

*"  1 

r 

t 

<•  i 

X • 

o 

0 

/ 

^ J 

'■  J 

t 

1 o 

rO 

— ► 

— ♦ 

X 

o 

r-4 

t-O 

' . 

j 

. ’ 

.L/ 

c 

— 

‘X- 

1 

' J 

o 

7, 

■ <-• 

*•' 

O 

C3 

lO 

a. 

'JC 

't 

■Ti 

X 

to 

lO  1 

f. 

i- 

OC 

r 

CO 

o»  c 

<*  J 

O, 

to 

cr 

r 1 

( 

to 

to 

to 

X 

to* 

1/ 

u 

C ' 

► 

. 

• 

•.  * 

» 

»■ 

X. 

u 

' 

o 

lO 

t 0 

lo! 

— 

1-1 

rr 

rO  r 1 

' 1 

J 

“ 1 

-1 

X 

:C3-m* 

. cr.  u*. 
1— • i o 

I 1*:: 


c.  o 

f - \C 


oc 


' 4 I- , 1- . tr.  ^ t -r  r • j 
o ^ ^ ' m t:  j ’ 


— o 

rj  rj 


ir, 


e 

'/■ 


o 

o 

o 

o 

O 

3 

o 

o 

o' 

: c 

l"^ 

1 oc 

to 

r*  1 

to 

r 1 

r ’ 

'C  1 

== 

c 

r J 

'O 

to 

to 

r 

X 

x' 

' -T 

3 

• 

* 

» 

» 

• 

• 

- 

• 

3" 

to 

''  1 

^ . 

»■  J 

''  \ 

~*  1 

O 

4~> 

u 

•/, 

<✓> 

1 

<✓> 

0 

c 

r"' 

o 

</3 

1 oc 

r J 

to 

c 

o 

*r 

X 

X 

\ - 

X i 

1 ^ 

C.0 

rj 

r- 

'O’ 

o 

o 

X 

•T 

X 

X j 

•/, 

CS 

1 O 

sC 

30 

to 

X 

c 

to 

o 

C- 

00 

1 

V. 

, ^ 

► 

• 

»> 

•> 

*. 

» 

» 

K 

» 

r 

o 

|.»H 

1 

r- 

•t 

X 

to 

X 

to 

to 

to 

in  1 

\ ^ 

O 

w 

tX 

o 

0| 

r i 

00 

f 

>0 

00 

o* 

r-- 1 

CiC 

CO 

1 lO 

1 

C3 

u 

j 

C 

C3 

u. 

1 <y> 

1 

1 K/> 

r3 

"3 

u 

o 

•o 

(= 


3 

C 

PI 

«-* 

4-» 

c 

tA  1 

c« 

o 

0 

o 

-0 

C3 

V 

e 

c 

*0 

u 

o 

c 

c 

o 

S 

c 

c 

o 

c 

c 

o 

o 

p 

o 

o 

p5 

, 

t3 

o 

p 

u, 

3 

(A 

o 

r-4 

oc 

3 

♦>> 

T3 

> . 

o 

c 

> 

o 

<I> 

fC 

■—» 

c 

rs 

tA 

w 

cx 

(J 

C 

O 

o 

o 

0> 

£ 

4-) 

4-> 

v3 

V/ 
• » 

1 

iS 

4> 

u 

c 

cn 

s 

iS 

CC 

CC 

o 

> 

;s 

O" 

r 

s: 

o 

jc 

UJ 

3T 

« 

- I JO 


. y *v  ^ 


«jiV  “>*• 


PIAS  J 

TOTAL  PRfSTVT  KORTII  SI»fWK> 

(»  $1  .1)00.000) 


--1 


- C , 

-,U  1 


t r.  ^ 


^ .A  r 

C. 

•p  cr.  pp".  - 


I t r.  ,r»  K I 

■?>  T tr  I 


0 f lO 

1 ^ • A 

i/1  P^ 


;y.  p^  a 

<y.  O’. 


I -Tv  r C ^ 


— — 7 


I Ln  iA  f C -X.  • 


C •*  t X 

■ c 

c.  7 - cr-  - 


If  pf  — X 


c , V 

o 

-i.i-;  I 


.c  ' 


r f ^ p^.  p^,  i/i 


' 4 i/1  Oi  V 
^ r A «/, 

— — 3 


pp"  T.  t i/. 
C-  'T.  oc  — 


i/i  ■•  4 PP^  3 C 
p J r * — p I 


f #;  ppp.  — * 

pp*  c o c -•< 


i/1  f P-4  I 

r — f 


r i py.  irt  -**• 
p^^  T.  t o c - 


c iA  f 


-ir.  ! 

Cl.  o 


i/i  r CoO- 

O pA  ^ I 


o n f- 

. c 

^ Oi  ^ 

^ ac 

— ^ p/i 


p , r,  po  M oc 
pp*.  O C o p** 


^ iA  ^ tf 
^ ^ r>*  ^ 


— ^ P !/}«/•* 
rp  gr  — »<  — 


^ PA  pA  i/I 


f r 4 PA  S ^ 

pp-.  «r  * — /4 


r-'  oc  »A  — ar 
PA  C C C P-A 


1/  if  4 

^ £' 

p >i  > 

•9  c 

S sls-5 

ll|ii  u 

O C C 

U »-  *sJ  •-  P-  *P 
00  4 .A  I/) 

-S  C ^ 1 1 O 3 

jf  -•  p 5 5 h-  -} 

ar  a:  X u u 


c 

I 


W h.  Im  ».  o O 

C V V if  *p  M 

^ w *<P  *4  ^ Oi 

)«<«««  «4  «4 


II 

■8’2 

c c ^ 

m 

'«-)  u 

* 

UJ  • ‘ k 

> u h.  »-  o 

•-«  44  i«  «>  »4 


P.  4^  >. 

D 1/  Of  *0 

« > > if 

*0  «4i  c c 

€ i O 

c 3 U 

Hi  s 

o c c 

(I  M <4  *■* 

4 X>  *4  «/> 

si  B.2-? 

✓ U '-* 

• • • 4.  4> 

h i.  4,  4>  O O 

4>  44  if  44  k.  fc> 


*4  c..  a ^ »4 


CD  <«  <«  C if 


o O O »p  P4 

-M(«««4^*4*4ce 


O 4-f 

« *4  C 

■ t/1  «/>  — 


o 

Cl  »4  *4  N> 

* «/i  ir  ' 


if  if 

»4  ^ 

(4  fl) 


iHfIMtS  i£i«t  ii? 


^ j f ! 

*J  W I/. 

C-  ^ »i  >• 

^ 

< ^ V «/  if  P. 

^ . >,  . >s  •'3 

'J  ?3  ^ "O  pf'  if 

I £§■!&£ 

a 5 c 5 c u 

* u — u 

- 1 - 

Cr  O 5 p O iP 


ac  o o c c «• 

OJ 

t::::  s 5 g 

I auS  3 r 

5 (4  («  if  i>  ^ 
O p.  a-  ix  <3t  T 


- 122  - 


NO  _evel  I jn  land  treatment 


1.  I nr  I^Sfi  - 1 .u  i 1 i I u's  ,M'('  cons t rue t fd  for 

Jo:n  fUn^s. 

latid  and  facilities  are  constructed  for 
1 ',><)()  flows. 

2.  for  1990  and  2020  - faci  lities  are  aikle(.l  every  five  years  i 

to  accommodate  the  next  five-year  in- 
c rement . 

The  tables,  as  presented,  represent  the  conservative  land  treatment 
approach  assuming  that  the  land  must  be  purchased  and  underdrained. 

Site-by-site  investigations  are  required  to  determine  whether  under- 
drainage is  required  and  what  institutional  arrangements  would  best 
implement  the  land  process.  A factor  ofO.SSSmay  be  aj'plied  to  the 
capital  and  present  worth  tables  to  show  the  cost  of  the  system 
without  underdrainage. 


12.'^ 


M\.IOR  1 \\1>  I'RI  Al^ll  M Ol'l  IONS 


lR‘''i  r I j't  H'M 

S i IK  r ''tK’oini.i  r\  ti'O.itnicMt  v>;is  'Oiown  Ic  not  ooni  f.i\ onr  1 i n.I.i  i ■ ! ■ 
III  the  Missouri  River  uiiilor  certniii  coiui  i I i ons  . opt  i ins  t\r  .1  'ii.iior 
land  treatment  system  are  presented  to  shou  the  [loss  1 li  i 1 1 t 1 es  of 
lar^te  scale  i r r i i;a  t i on  . The  ojitioii  presumes  irrip.ation  with  -.econ 
dary  effluent  during;  summer  and  diseharRe  to  t Ik-  '•tissouri  Rivc-r  in 
the  winter.  The  winter  stor,iy;e  requi  renunit  s are  therefore  eliminat(.d 
and  only  storage  to  allow  for  non-uniform  apjilieation  i-  required. 

This  major  land  treatment  ojition  was  not  consiilercd  as  a full 
alternative  plan  because  it  can  he  ilevelriped  for  any  of  the  .'S 
final  plans  as  an  addition  to  the  bevel  1 treatnient  of  the  major 
urban  jilants. 

Several  variations  e.xist  when  considerinj;  three  major  plants 
and  two  major  land  masses  applicable  to  land  treatment.  Some  of 
these  variations  are  costed  in  this  section.  Three  main  ojitions 
are  considered.  Option  1 envisions  all  of  the  lOOfi  flow  trans- 
ported to  Priority  1 sites  and  future  flows  taken  to  Priority  2 
sites.  Option  2 takes  all  flow  to  Priority  1 sites  and  Option  ?> 
takes  all  flow  to  Priority  2 sites. 

Another  variable  considered  the  number  of  treatment  jilants 
involved  in  land  treatment.  The  combinations  presented  are; 
Fapillion,  Missouri  River,  ami  Council  Bluffs;  Papillion  and  Missouri 
River;  Papillion;  and  an  increment  is  develojied  if  the  Papillion 
sewer  system  is  extended  rather  than  limited. 

Plate  9 at  the  end  of  this  section  illustrates  the  major  land 


tri'at  nil'll  t options. 


( ! os  t s 

lahlc  .^(i  shows  f tu'  phasi'ii  capital  costs  for  Option  I.  The 
costs  for  Options  2 aiul  7>  arc  shown  in  Apiunul  i x |i.  The  phasinjt 
of  the  costs  is  primaril)'  the  same  as  in  the  smaller  land  treat- 
ment sites.  However,  due  to  size,  the  storage  costs  are  phased 
with  a [lortion  in  1985  and  the  remainder  in  l‘.)95.  The  irrigation 
facilities  are  placed  in  five-year  increments. 

■fhe  OijM  is  based  primarily  on  flow,  using  the  same  values  as 
in  the  Phase  1 report. 

The  present  worth  of  Oiition  1 is  shown  in  Tables  57  through 
()0,  illustrating  the  costs  associated  with  the  various  combinations 
of  treatment  plants  to  land  treatment.  All  the  component  costs  are 
jiresented  with  three  totals  presented  for  each  option.  The  maximum 
total  rejiresents  a system  in  which  grid  underdrainage  is  required  on 
all  land  and  the  land  costs  arc  borne  by  a central  institution  for 
land  treatment.  The  intermediate  total  represents  the  case  where 
grid  uriderdrainage  would  not  be  required.  fhe  minimum  total  repre- 
sents no  underdrainage  and  no  land  cost.  Other  totals  can  be  derived 
from  the  table  depending  on  the  institutional  arrangements  prescribed 
in  future  studies. 


125 


lAJC  nu>r>€«n  i>pital  cosrs 


■1 

m 


lAHI.l:  57 

PHI  SI.NI  WOK  III  ()[■  I AMi  IKI-AiMlA  1 

OPl ION  _1_ 

($1 ,000) 

1 1 > 1 .iikI  I i I'  ll  ru  nt 
PAI’1 1 I.ION 


I'nmjlOIlrtlt 

I'.rowt  ii 

i..’onff2't 

A ~ 

B 

i' 

I'l 

1 If  1 1 Dll  1 .If  1 1 1 t 1 I'S 

’,(>50 

5, ■’7? 

" . 1 5(1 

lni>’.ition  and  liiaina^c 

1 ,S,.SS4 

10,  1.S3 

12,051 

1 4 , 20(. 

St  Di'.i>;f  1 af  lilt  If  s 

.S..124 

2 , (>87 

5,24  4 

1 , ■ . ~ .5 

1 .iiid  Ini  j^at  1 on 

1 : , (>  1 1 

9 ,502 

11 ,~5; 

1 , " 0 

land  Stora^f 

3)32 

24  5 

305 

5 ' 5 

t (invi'yaiif f 

1 1 ,2in) 

10,212 

1 1 ,25(. 

1 1 ,2->. 

(I'Al  ot  Irrigation  lacilities 

12, 70(1 

0,5‘'4 

12,451 

1 ' ,o(.2 

()liM  ot  (.onvfvaiuf 

S,.i.S4 

(.,502 

" S ( . 

s , .i22 

''l.l  V 1 III!  III!  1 ot  a 1 

(.2,  (.40 

>0,005 

59.707 

(.5,  M'5 

Into  riiii’d  1 .It  i'  1 ot  a 1 

.a0,020 

50 , 505 

'♦8,073 

50 , o.5(, 

Mini  imini  1 ot  ,i  i 

4,'i,'’05 

5 1 ,~05 

‘‘2,159 

4 1,557 

i:? 


lAIU.i:  58 


i'PlSlM  KOinil  ()!■  I.ANIi  IRIAIMI  VI 

on  ION  1 

($1 .OOOJ 

In  I iiui  I rn  It  iwtit 

PM'11.1.U)N 

MISSOURI 


1 ninj-ioiR'ilt 

_ _ 

('. riu\ t h 
B 

folK  I'pt 
i: 

U 

1 ri  1 inn  i .K  1 1 1 1 K's 

1 .5  , 1 2 

11.11'.) 

1.5,5'.)2 

1 5 , ‘.lOO 

liri^.ition  .md  Urn  maj’n 

25, 2 U) 

20,721 

2 1 ,6t.7 

25,21.5 

ni  ;i>tn  i .if  i 1 1 1 i fs 

5,886 

5,117 

5,880 

5, ‘.'6  5 

1 ,iiul  1 IT  1 ^,it  1 on 

22,200 

1 8 . 66 1 

22.  178 

22,6  15 

1 .ind  Stnr.i^o 

560 

•16.5 

.558 

567 

( niun>  .irifc 

1 5 , 77,9 

1 .5 , 288 

1 1 . J 1 (1 

15,588 

0!,M  ot  1 rr  1 >;;it  1 on  i 1 1 1 i fs 

22,  160 

18,851 

22,  178 

2.5.002 

(R,M  of  (ionvnyanfi' 

1 1 ,(.5I 

12..528 

1 1 ,(-|8 

1 1 , 8*.)2 

^1.1  > 1 Ilium  lot. 'll 

10(1, 7 15 

S'.l,  152 

10  1 .'.'02 

10". '.'02 

1 II 1 1 1 iiifd  1 .1 1 (•  lof.i) 

81,5  15 

'o.-’l 

82.  12  1 

85,257 

Minimum  lotal 

7.5,208 

<il  . 16(. 

-1  ,.51'l 

75,025 
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lAHU  .V.i 


I'KISI  NI  UOKIIi  01  I AM'  ilOAJMiM 
Oi'l  ION  1 

(SI 

111  1 .Hill  I iv.it  miTit 

i'Al'i  l.I.IO.V 
MIS.SOIIKI 
CODNi'll,  Hl.ili  l S 


( (linjUlIKMlt 

A 

OIMVvt  ll 
» 

I'oiti-vpt 

'c 

ft 

1 I I I >’,.i  I 1 on  i Kilitu’'- 

1 . .s  1 1 

1.1,  125 

15,822 

1 .1 , 1(1"’ 

Irriji.ii  ion  aiul  I'rain.ijic 

J.H.ti'.tti 

2 S , .1(1 1 

28, 

~15 

2 1 , 2ti0 

'll  o:  I ai.  1 1 1 t u-s 

Ui.S 

(>,2.S  J 

1 (lO 

:’,25(i 

1 aiul  1 I r 1 j^at  mn 

25.  A>.)~ 

21 
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SUMMARY  Ol'  IM.AN  I'OSIS 


The  component  jiresent  worth  Tables  18,  S2,  and  SS  can  he  used 
to  develop  several  snb-a 1 t erna t i ves  to  each  [ilan.  This  section 
summarizes  the  three  fitial  plans  and  develops  costs  for  certain 
other  viable  plans.  Tach  table  presents  a cost  for  a specific  plan 
for  the  three  levels  of  treatment  and  four  jt^owth  concepts.  All  the 
costs  represent  plans  which  will  meet  water  tpiality  standards  usinj; 
historical  flows. 

I inal  Plans 

Table  bl  summarizes  the  cost  of  the  final  three  plans  (1,  2, 
and  .Y)  as  presented  in  the  previous  sections.  The  costs  shown 
are  based  on  the  following;  assumjit  i ons : 

1.  Level  1 stormwater  treatment  is  associateil  with  Level  1 
and  2 wastewater  treatment. 

2.  Level  2 stormwater  treatment  is  associated  with  Level  7> 
wastewater  treatment. 

7> . Separate  stormwater  is  treated  at  individual  u[istream 
sites. 

4.  Combined  sewer  overflow  in  the  Omaha-Mi ssoiiri  River  area 
is  conveyed  to  the  Missouri  River  Plant. 

.S.  Other  combined  areas  are  shown  two  ways;  individual 
upsystem  treatment  or  conveyance  to  the  appropriate 
treatment  plant  for  treatment  (two  totals  are  presented). 


PWN  CaST  HBU, 


I’ Ian  3 u i t h Mixed  Treat  mcttt  Levi- Is 


lahle  (>J  shows  the  costs  for  a mixed  level  plan  based  on  Plan 
3.  In  this  option,  costs  are  ]>resented  as  in  Plan  3 except  that 
Level  1 wastewater  treatment  costs  for  the  major  urban  treatment 
plants  <1  i scharj;  in>’.  to  the  Missouri  River  are  combined  with  land 
treatment  costs  for  the  minor  and  non-urban  locations.  ITiis  com- 
bination provides  higher  treatment  at  all  upstream  discharges  which 
may  become  necessary  as  individual  systems  are  analyzed  for  water 
quality  requirements. 

PJ an  3 with  Major  Land  Option 

Table  63  shows  the  costs  of  providing  summer  irrigation  using 
the  major  urban  plant  effluents.  This  combination  provides  effluent 
qualities  comparable  to  Level  2 and  3 treatment  in  the  three  base 
plans . 
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1M.AS  3 
Ml\ll>  TKiAIMIVI 

1.1  VI  I.S 

PULSINT  WORTH 

Cone  c 

A _ 

Tl™” 

C 

I’lan  3 (l.t'Vfl  !) 

191 . 5 

■lo:’.! 

478  . 1 

Plan  .3  (Level  1) 
with  C)]it  ion 

501  . 1 

524.0 

189.0 

TAlU.l,  (>3 

PI  AN  3 

MVJOR  IANI)  options 

PRL.Sr.NT  WORTH 
(x  $1 ,000,000) 

Concept  s 

A 

B 

(■ 

Level  2 

Plan  Without 
Option  1 

577.7 

oc 

572.0 

Plan  With  Option 
Minimum  Cost 
Maximum  Cost 

1 

595.1 

633.4 

603.8 

636.7 

579.8 
6 19.1 

Level  3 

Plan  Without 
Option  1 

647.1 

644.3 

624.0 

Plan  With  Option 
Minimum  Cost 
Maximum  Cost 

1 

644.9 

683.2 

656.3 

689.2 

621.2 

660.5 

ISO  . 
S00.4 


n__ 

57(1. 9 

588.9 

626.2 

658.2 

649.5 

687.2 
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IMI’ACI  I’ARAMLTIKS 


Irrigation  Potential 

Plan  7>  and  the  Major  I. and  Option  lr)th  use  land  treatment  tech- 
niques as  part  of  wastewater  management.  This  section  presents  the 
impact  parameters  associated  with  this  technology.  Hiese  include: 
Quantity  of  irrig.it  ion  water 
l^iality  of  irrigation  water 
hand  required 

i^antity  of  Irrigation  Water  - I.ibles  ol  .irul  65  show  the 
quantity  of  secondary  effluent  produced  and  subject  to  land  treatment 
in  the  non-urban  and  minor  urban  plants  associated  with  Plan  .5.  Table 
66  shows  the  quantity  of  secondary  effluent  available  with  the  major 
land  treatment  option  for  the  various  combinations  of  major  urban 
wastewater  treatment  plants. 
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IRKK^i  ION  W/VI  I.K  i^)/\Nrn  n^s 
SO\'URI)a\  S’lTh.S'" 


Quant i t y ( Ac- I t /da v 

) 

Non  Urban  Sites 

All  Concepts 

1 9<sr. 

2020 

Washin^’ton  C.ounty,  Nebraska 

»\r  1 in>;ton 

0, 

.35 

0. 

19 

Herman 

0, 

.10 

0. 

10 

Kenna  rd 

0, 

. 1(1 

0. 

10 

Cass  County,  Nebraska 

Wecpin^t  Water 

0 

. 38 

0. 

19 

Union 

0 

.08 

0. 

07 

Nehawka 

0 

■ in 

0. 

15 

Murray 

0 

. 09 

0. 

1 1 

Murdock 

0 

. 09 

0. 

1 1 

Man  Icy 

0 

.05 

0. 

0() 

Loui svi 1 le 

0. 

, 29 

0. 

27 

Oreenwood 

0 

.21 

0. 

37 

Elmwood 

0 

.07 

0 . 

30 

Eagle 

(), 

. 19 

0. 

33 

Avoca 

0 

.08 

0 . 

10 

A1  VO 

0, 

. OA 

0. 

04 

Douglas  County,  Nebraska 

Waterloo 

n 

. 15 

0. 

28 

Harrison  County,  Iowa 

Logan 

0 

.50 

0 . 

62 

Woodbine 

0 

.47 

0 . 

62 

Mondamin 

n 

. 12 

0 . 

11 

Dunlap 

0 

.42 

0 . 

51 

Pisgah 

0 

.09 

0 . 

10 

Pottawattamie  County,  Iowa 

Avoca 

0 

,45 

0 . 

47 

Carson 

0 

.25 

0 . 

31 

Hancock 

0 

.08 

0 . 

10 

Macedonia 

0 

.12 

0 . 

,16 

Minden 

0 

. 15 

0 . 

18 

Neola 

0 

.33 

0 . 

,47 

Oakland 

0 

.52 

0 . 

,70 

Treynor 

0 

.28 

0 . 

65 

Underwood 

0 

. 19 

0 , 

,35 

Walnut 

0 

.26 

0 , 

,26 

13(1 


TAHI.i;  ()  J (CONI  M).  ) 


IRRIOATION  WATRR  QIJAAT  IT  IKS 
NON  URBAN  SITKS  CONTI NUKI) 


Non  Urb.'in 

Sites 

Quantity  fAc- It /day ) 
All  Concents 

Mills  County, 

Iowa 

1^8^ 

2020 

Kmerson 

0.16 

0.21 

Ma 1 ve  m 

0.  33 

0.  30 

Tabor 

0.  31 

0.40 

I'otal 

7.40 

9 . 89 
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oC  Irrigation  ivitt-r  • l.ihlc-s  l>7  .iiiJ  <>.S  the  qii.i  1 i t > 

of  tin.'  wa*;!  cw.it  cr  cfi'luciit  |ir(n'iiit\l  in  IM.in  % .nul  tin-  .''lainr  L.iml 
Ojition,  I'l'spcc  t i VC  1 y . Tatile  (>7  prc'HTit  various  parameters  .iinl 
their  uU, unities  as  iirosenteil  both  in  the  literature  .uul  in  f lie 
(.lesions  ilevciopcd  for  this  study.  lliese  values  ap|'l>'  to  the  noii- 
urhan  and  minor  urban  jilants  sources  in  ri.m  whicli  are  predoni i n.ant  1 y 
residential  in  nature.  Table  (i8  shows  values  measured  in  ijrab 
sam]'les  of  the  major  urban  plants  associated  with  the  Major  band 
Option.  continuous  sampling;  jiroj;rani  is  requireil  to  determine 
annual  loads  but  the  table  indicates  the  problems  associated  with 
the  industrial  components  of  the  urban  wastes. 

The  irrigation  water  quality  of  the  major  land  treatment  options 
are  classified  below  based  upon  the  Nebraska  Water  Quality  -Standards 
for  irrigation  use.  These  standards  stati'  that  "the  S.AR  value  and 
conductivity  shall  not  be  greater  than  a C.^-SJ  Class  irrigation  water 
as  shown  in  figure  J.S  of  the  .Agricultural  H.indbooK  (lO,  11. S.  Dept, 
of  Agriculture",  {.'outicil  Bluffs  alone  (C.^-Si]  is  greater  than  the 
standard  irrigation  water;  the  ra[)illioii  I’l.int  alone  (C2-.S1)  is  less 
than  the  standard;  and  the  other  wastewater  plant  combinations  (C.’^-.S21 
of  Table  bK,  meet  the  standards. 
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lABl.l  (>7 


I’aramot  (M‘ 
BOH 
SS 
TDS 
1’ 

\ 

K 

Na 

Ca 

Mj; 

SAK 

pH 


I UK  KA  ll  .K  ijUAl.n  V 

(A)nc(.'iit  rai  ion* 




o()*‘ 

SO** 

SOO 

7-8** 

18-^8** 

M 

50 

24 


"/Acrc/Ycar 


52-60 

155-209 

105 


•Wastewater  Treatment  and  Reuse  by  Land 
ApjOication  - Vol.  II,  DSLPA,  August,  1975. 

••Developed  in  this  Study. 


TABLi;  68 


Lami  Requi  romonts  - Tahlos  (i!),  70  and  "I  show  tlu-  land 
required  for  irrigation  and  storage  in  tlie  non-urban  and  minor 
urban  sites  associated  with  Plan  7>  aiul  in  the  western  sites  asso- 
ciated with  the  Major  Land  Option,  respectively. 
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I rri gated 

Storage 

IV.  i ^ t ew  a t e r 

Land 

Kequi re- 

Surface 

Are 

a 

Land 

A rea 

I roatmont 
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u.sr-  TOAimsT  »m.A  RhQiu«tMi srs  >iA.mR  urban  ianu  options 


Inrt'jJ^  .iiul  Ki  si)iii\ 

I U'ct  r 1 ca  1 1 rt-miMi  t s - One'  of  the*  re";ourcc'  roqu  i renu'nt  s to 

hi-  cons  ultTi'il  in  tho  onv  i ronment  a 1 assossmont  of  ttio  final  alterna- 
tive plans  is  the  electrical  energy  requirements.  These  requirements 
have  been  ('stiniateJ  for  the  maior,  minor,  aiul  non-urhan  wastewater 
treatment  plants  as  illustrated  in  Table  72,  and  are  based  on  data 
from  design  reports,  previous  studies,  and  other  sources. 

This  table  shows  that  for  the  bevel  1 treatment  there  is  no 
I'ssential  difference  hitween  the  pi, ins.  There  is  an  i nc  remi-nt  .a  1 
increase  to  Level  2 treatment,  as  would  ho  expected,  due  to  the 
increased  requirements  to  achieve  nitrification.  .Mso,  additional 
electrical  energy  is  required  for  land  application  of  the  minor  and 
non-urhan  plants  of  Plan  3,  Level  2.  This  increase  is  mainly  due 
to  pumping  requirements  to  reach  the  land  treatment  site  from  the 
wastewater  treatment  plant. 

Table  73  illustrates  the  effect  of  the  Major  Land  I'reatment 
options  on  the  major  urban  plants  of  Plan  3.  There  is  a significant 
increase  in  electrical  requirements  due  to  the  inimi'ing  requirements 
to  transport  the  wastewater  to  the  Todd  Valley  land  treatment  site. 

It  should  be  noted  that  the  electrical  reipi i rement s for  the  other 
priority  land  treatment  sites  in  the  Big  Blue  River  basin  would  be 
even  higher  due  to  the  increase  in  distance  and  elevation.  Clrowth 
Concept  B (Sa t (■  I 1 1 1 e C i t i es ) has  noticeably  lower  electrical  power 
rc()U  i rement  s than  the  other  Crowth  Concept  s ihu  to  the  lesser  amount 
of  wastewater  being  taken  to  the  major  land  treatment  sites. 
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loor)  ANNUM,  Wl  iur.l, 
U.l.riRU^AI.  I’OVl-.K  'RiqUlKl 
I-OR  WASThRAlT:R  TRl  ATMl.Nl 

(viimXwi¥/1'aY) 
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■) 
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15 
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15 

15 

18 

18 

18 

Non-llrhan 

“> 

2 

2 

'J 

7 
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7 

7 

— 

— 

lotal 
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224 

222 

315 

314 

317 

315 

I’lAN  3 
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20() 

1':’3 
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204 
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2 lO 
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205 

M i nor 

U) 

53 

10 

10 

25 

88 

25 

25 

Aon-ll  rliaii 

> 

•> 

2 

5 

s 

r 

.) 

l ot  a 1 

221 

228 

225 

T ) T 

325 

34  2 

M7 

3 25 

HI9S  ANNUAL  \VI  inCI 
rnmiAjM'OKijMu  \ > <’i' 

MA.lbU  I.AnI)  TIU.A  I-Mf.Nf  aITI  J<\AT  I vl  S* 
rMTrr,AViiH/i>A'v[  ■ 


Treat  inent  Type 

ilrouth  Concept 

Pl.Ult 

land  Level  2 

A 

H C n 

1 .1 1>  I 1 1 1 on 

'll  ssour  1 k I er 

Council  lUut'f-- 

X 

X 

X 

To  t a 1 

2 ‘.If-. 

24'.>  297  29S 

1*1  1 1 1 ion 

'll  ssour  1 K n er 

i.uunc  1 ; HI  lift'-. 

X 

X 

X 

Total 

.s.ss 

K.4  .‘■)(i9  .aS4 

Ta  p 1 1 1 ion 
Missouri  itiver 

X 

X 

Tot.il 

Hl.X 

971 

815 

81 

Council  Hluffs 

I’aju  1 1 ion 
Missouri  Kiver 

X 

X 

X 

lota  1 

88K 

7.88 

889 

887 

Council  Hluffs 

X 

Die  1 rt'meiit  s illustrated  in  this  table  are  for  the  various 

alternatives  associated  with  Plan  .A  - Ojit  ion  2 (Todd  Valley). 


riu'  t'k'i'trical  rcquiremontr  for  the  iipsystem  1 1 (.■atmont  ami 
di'^charKe  of  stormwater  are  relatively  i ns  i kh  i f i c ant  as  compared 
to  the  re((uirement  of  the  wastewater  treatment  plants  and  were 
therefore  not  quant  if  ictl.  However,  the  alternatives  for  the 
i)maha  combiiunl  sewer  area  by  llarza  laiRineers  do  I'epresent  - i jtTii  f i cant 
power  requirements.  Table  74  illustrates  the  electrical  ilemaiuis  for 


the  five  recommended  alternatives. 


T.\BI.1_  71 

1 I.I.I"I  RI(;AL  RI.(jlllkl,MI.NTS  I OR 
OMAILX  (:OMRrNlfiT'SIAVI,R  AI.TI;RNAT'IVT  'I’l.AN’S 


Oaji 

$/ Year* 

MI.OAWIIR/OAY 

■) 

$ 1 ,700, 0(1(1 

4 (lb 

lA 

2,000,000 

S4S 

lb 

1 ,900,000 

a 21 

5A 

2 ,«00,000 

7()7 

b 

.3,000, 000 

98(1 

* A 1 1 iM'iiai  i V f IMans  for  Ahatc'incnt  of  Pollution  from 
liombined  Scwor  Overflows,  Omaha,  Nebraska;  llar:a 
i tin  i necr  1 C-'om|)any,  October,  1974. 
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Llu-muMl  Ucqu  1 remc'ut  s - (!!u’mic;il  m|in  rrinmt  ■;  oC  1 tu'  I'ni.il 
a 1 1 (.Tiiat  i Vf^  aro  aiiotFu'r  rcsouiaa.-  (.•xin'ini  i t lire  to  !u'  i.  <jms  i Jcri-d  i ti 
the'  env  i ronmont  a 1 assossnu'nt  . These-  rc'cju  i crmc-nl  s have  been  ■ i mat  e! 
t'('r  the'  major,  minor,  atui  non-urhan  Kastewater  treatment  ]iianl  ' 
anil  are  presented  in  Tables  75,  7(-  ami  77  Tor  I’ians  1,  , ami  5, 
resj'ce't  1 vel  y , The'se  tables  sho^  the  variation-^  in  chemical  reqiiire-- 
ment.s  due  tu  the  growth  concejit.s  for  both  bevels  1 and  11  treatment 
in  1995.  The  chemical  cetns i de-red  i m- 1 ode  a 1 urn , lime-,  sodium  carbonate, 
polymer,  ferric  chloriile,  and  chlorine.  The  dosages  of  these  various 
chemicals  were  established  in  the  development  of  the  design  criteria 
section  of  Volume  II,  I'hase  I,  ami  are  i 1 1 ust  r.a  t eel  on  the-  mass  lia  lance 
for  each  of  the  treatme-rit  plants. 

The  tables  show  the  increase  in  chemical  requ i rement s due-  to 
an  increase  in  treatment  from  bevel  1 to  bevel  II.  This  is  elue  to 
the  removal  of  phosjihorous  by  chemical  precipitation.  This  higher 
level  of  treatment,  however,  docs  permit  a decrease  in  the  ferric 
chloride  requirements  for  sludge  conditioning  and  also  a ihcri-ase 
in  chlorine  requirements  for  disinfection. 

A slight  increase  in  chemical  requirements  c.in  also  be  in^ted  in 
comparing  Plans  1 and  2 due  to  the  distribution  of  wastewater  bi'twien 
the  major  and  minor  plants.  This  is  due  to  the  fact  that  the  minor 
urban  [ilants  have  a greater  dosage  chemical  rt'quirement  than  tlu- 
major  urban  jilants  and  the  limited  e.xtension  of  Plan  2 provides  .i 
greater  quantity  of  wastewater  to  the  minor  urban  plants. 
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The  effects  of  the  various  land  treatment  t)ptions  can  he 
illustrated  hy  a review  of  Plan  3 of  Table  77.  This  table 
assumes  bevel  2 treatment  of  the  major  urban  plants.  If  the 
major  urban  plants  were  to  be  transported  to  land  treatment, 
the  bevel  1 reipiirements  would  be  used  instead  of  bevel  2 resulting 
in  a significant  reduction  in  chemical  requirements. 
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I:.  SI’HCIMC  I'LANNINC  CONS  I DI.RATIONS 


During  the  progress  of  this  Wastewater  Management  Study, 
several  items  were  investigated  which  directly  affect  the  alterna- 
tive plans  and  the  continuous  planning  process.  lliis  section 
presents  the  results  of  our  analysis  on  the  following  topics: 


Omaha  Combined  Sewer  Overflows 
Water  Treatment  Plant  Wastes 
Demonstration  of  hand  Ireatment 
Industrial  Concerns 
Water  Conservation  I’ractices 
Papi 1 1 ion  Reservoirs 
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OSIMIA  COMlUM.n  SKW-.U  OVI  kl  l.OWS 


UiK'  of  the  serious  Vvater  pollution  i'rohle:;is  of  I he  llrhaii 
Stuih'  area  results  from  the  eomliinetl  sewer  overflow  of  the 
Oinaha-Missouri  River  Sewerage  System.  Recoj;n  i z i iig  the  importance 
of  this  problem,  the  Omaha  District  authorized  llarza  Hnj;inecr  i ng 
Company  to  eomjiletc  a study  of  Alternative  Plans  for  Abatement 
of  I’ollution  from  Combined  Sewer  Overflows^^.  I'lie  studv  defined 
the  extent  of  the  problems  and  i nvest  i j;ated  several  alternative 
approaches  for  various  treatment  levels  and  desijtn  storms. 

Five  conveyance  and  storaj>e  alternatives  were  further  refined 
and  costed,  and  also  analyzetl  for  soe i o-en v i ronment a 1 cons i derat i ons . 
One  of  these  alternatives  was  incorporated  into  this  wastewater 
manajtement  study  as  an  integral  component  of  tlie  plans  presented. 

Tlie  llarza  alternative  and  the  multijile  discharge  alternative 
developed  in  Phase  1 were  evaluated  for  IK)  effect  on  the  River  by 
use  of  the  cominiter  model.  I'he  combination  of  treatment  levels  and 
handling  technique  were  analyzed  and  reported  in  Section  C of  this 
report.  Hie  analysis  indicates  that  under  historic  low-flow 
situations  the  multiple  discharge  approach  will  mc-et  the  IK)  st.indards 
using  the  wastewater  effluent  equivalent  to  I.evel  1 .ind  st  oi-mw.iter 
effluent  equivalent  to  I.evel  2.  1 ut  ure  planning  which  provides 

upstream  diversions  and  lower  River  flows  will  jiroduce  a situation 
requiring,  higher  treatment  levels.  Representative  costs  for  1 he 
various  levels  of  stormwater  treatment  are  shown  in  Table  78. 

The  conveyance  and  storage  approach  develoiied  in  the  llarza 
study  provides  a small  continuous  discharge  from  the  Missouri  River 
'I  reat  meiit  Plant  which  produces  a negligible  effect  <'ii  the  DO  of  the 

ir,8 


lAHU  7S 


III’SYSTL.M  STOKACl,  ,V\D  TUilAIMliNT 

OMAHA  COMBlNIili  Si:WI,R 

AREA 

C.APITAI,  COST  COMPARISON 

C$  MILLION) 

STORMWATIiR 
TREATMENT  LEVEl 

Des i gn 
Storm 

1 

2 

3* 

1 year 

224 

263 

395 

5 year 

304 

425 

630 

10  year 

427 

501 

743 

*A  hiRher  level  of  stormwater  treatment  not  previously  discussed 
in  the  Phase  I Report.  Cost  based  on  Cl  eve  land-. Akron  Area 
Survey  Scope  Study,  Buffalo  District,  COE. 
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stream  usin>;  an  otfliK'nt  iiualny  I'liuivaU'iu  to  t iic  '.t  oni\w.it  < r 
U'vcl  1. 

I’l  anil  i Roi'omnK'iulat  i ons 

I'urthor  quost  ions  arise  from  the  conclusions  oi'  the  water 
quality  model  in>;.  These  questions  sliould  lie  addressed  as  ]>art  of 
the  continuous  planning  process  and  include: 

Should  the  short  term  effects  of  a storm  adliere  to 

tlie  same  water  quality  standards  as  wastewater  discharges? 

Should  storm  inputs  correspond  to  the  critical  low  flow 
of  the  stream  or  can  a statistical  aiqiroach  be  used  to 
determine  the  relationshi[i  between  River  stage  and  storm 
event  ? 

Should  combined  sewer  overflows  he  limited  to  one  per 
year  or  could  a higher  numlier  be  accepted? 

Miat  is  the  quality  of  the  overflows  during  various 
storm  sizes  and  what  is  the  water  qualitv-  effect  on  the 
River? 

Ihe  following  actions  are  recommended  to  develop  the  answers  to  the 
above  questions  which  will  provide  data  required  to  refine  the  model 
inputs  and  the  alternatives  to  develop  the  most  cost  effective 
solution  to  the  combined  overflows. 

1.  beveloji  a frequency  curve  to  establish  the  recurrence 
interval  associated  with  the  flow  coiulitions  of  the 
Missouri  River  and  design  storm  occurrences. 


1(.()  - 


vr-» 


I'evolup  a monitoring  anJ  survo 1 1 1 atico  proKram  to: 


a.  Hotcrmine  cpiality  of  the  comtuneiJ  si-wer 
overflow  (iurinij  *;tonn  occurrences. 

h.  Iietermine  water  (pia  1 i t y parameters  of  the 
Missouri  River  upstream  of  Omaha  during 
storm  occurrences. 

1 nrnicd i at e Improvements 

Idle  following  discussion  briefly  describes  problems  and 
recommended  im])rovements  associated  with  tlie  Omaha  interceptor 
system  which  can  be  im])leincnted  while  planning  efforts  are  being 
conducted  on  the  pollution  abatement  program. 

The  Omaha  Interceptor  parallels  the  Missouri  River  from  Bridge 
Street  in  North  Omaha  to  the  Missouri  River  treatment  plant  and  is 
designed  to  convey  sanitary  wastewater  and  combined  sewage  from  a 
service  area  of  approximately  29,000  acres.  In  general,  diversion 
structures  are  located  near  the  outfalls  of  each  sewer  subsystem 
which  direct  dry  weather  flow  and  a limited  amount  of  wet  weather 
flow  to  grit  removal  facilities  and/or  lift  stations  prior  to  enter- 
ing the  interceptor  system. 

Oifficulties  have  been  encountered  in  the  maintenance  and 
operation  of  the  diversion  structures,  grit  removal  facilities,  and 
pump  stations,  which  have  resulted  in  considerable  discharge  of 
untreated  wastewater  to  the  Missouri  River.  The  basic  problem  is 
that  the  facilities  are  overloaded  in  respect  to  flow  and  grit, 
field  observatioTijy  noted  the  following  problems  which  need  to  be 
overcome  and/or  improved  in  order  to  provide  a safer  and  more 
efficient  interceptor  system;  inadequate  system/cquipment  design, 
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j’rit  ovorlo.ul,  hydraulic  overload,  deep  structures,  moisture/ 
corrosion,  odor,  and  multiple  -.Ite  locations. 

['revious  reports,  havi-  also  analyr.ed  the  [iroblems  ot'  the 

4.  ) 1 1 

interceptor  system  and  recommended  construction  improvements,  some 
of  which  have  been  acted  upon.  To  increase  the  reliability  ind 
pert'or.mance  ot'  this  system,  provi-ion^  are  requinsl  at  all  of  t he 
existing  Kcit  removal  and  pumpinv;  facilities  alony,  the  interce[)tor 
to  prevent,  primarilv  with  the  addition  of  duplicate  yrit  facilities, i 
weather  wastewater  flow  to  the  river  diiriny  [leriods  of  repair  or 
routine  maintenance.  The  I.eavenworth  and  Burt /Izard  Lift  Stations 
have  caused  the  greatest  difficulties  and  therefore  appear  to  be  the 
liighest  priority.  Table  7‘.)  summarizes  the  project  cost  range  for 
improvements  to  the  stations  listed  to  prevent  dry  we.ither 
bypasses . 


TABLI;  79 


GRIT  RhMOVAl.  ,VND  1.1  IT  SI  AT  ION  1 Ml'ROVhMl.NTS 


Stat i on 
Leavenworth 
Burt/ 1 zard 

Bridge  St.,  Pierce  St., 
Hickory  St.,  Kiverview 
Park,  Missouri  Avenue, 
Quaker  Oats 


P roj ect  C o s t nge 

$1 ,000,000  to  $1 ,500,000 
$1 ,000,000  to  $1 .500,000 

$1  ,.'^00,000  to  $1  ,500,000 


> 1(>2 


Cone  1 VIS  ions 


Immediate  improvements  to  the  Omaha  Interceptor  are  needed 
to  prevent  unnecessary  dischar>;es  ol'  raw  v*astev*ater  to  the  Missouri 
River.  A conveyance  and  .storaj:e  approach  to  overflow  treatiiK'nt  of 
the  one-year  storm  appears  most  cost-effective  based  on  the  criteria 
used  in  the  stiuly.  However,  the  rational  hehind  some  of  the  criteria 
(design  storm,  future  Missouri  River  flow,  etc.)  should  be  reanalyzed 
and  used  for  future  planning;  efforts. 


I 

r 
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hAll  K rUI  MMI  ST  i’l  AM  l\ASI  ! 


Th('  i-heniiM  1 proo  I'sst's  for  suppU'  t if.itmfiit  pp' 

liiK'i'  K;istt's  uhifti  arc'  prim.iril\'  i nor  r..in  i ■'  atul  oonio  from  the  oiliirrn 
tafion  atul  filter  hacKuash  opi-ration.  ’iiu'  foliiHsint:  tl  i sou  ^ ^ i on 
coiKorna  the  possible  disjiosal  of  ttu'se  wastes  at  existinj;  immieij'al 
wastewater  treatment  [tlants  using  Couneil  Blutfs  ;is  ;i  ease  stiid>. 

(ieneral  Ik-se  r i [it  i on 

The  numerous  a 1 ternat  i ve-'  av.ailal'le  for  dispos.il  of  water  plant 
wastes  i an  ite  grouped  into  two  liroad  categories;  (1)  on-site  treat- 
ment of  wastes  with  off-site  ultimate  disposal,  and  (d)  transport 
to  a remote  or  regional  site  for  treatment  and  ultimate  dis[iosal. 

The  princijile  variables  include  the  following: 

1.  I>[ie  of  treatment 

(Thickener,  vacuum  filter,  lagoons,  existing 
wastewater  treatment  plant,  etc.) 

2.  Ultimate  Disposal  rechni(|ue 

(Incineration,  landfill,  land  ajip  1 i cat  i on  , etc.) 

.3.  1 ransport  Mode 

(Truck,  force  main,  existing  sewer,  etc.) 

The  initial  approach  to  this  problem  is  a preliminary  scan  of 
the  potential  alternatives,  in  consideration  of  local  constraints, 
which  will  result  in  a list  of  feasible  alternatives  to  be  seriously 
considered.  A detailed  study  is  then  required  prior  to  selection  and 
implementation  of  a recommended  plan. 

A detailed  study  was  not  intendi'd  hi're  but  rather  investigation 
of  one  particular  aspect  of  this  jirohlem  which  is  the  effect  of 
wafer  (ilant  wastes  on  the  design  am)  oper.it  ion  of  wastewater 
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trfatmtMit  plants. 


Altoniativo  liosts 

(or  this  analysis,  two  a 1 torn.it  i vos  woro  dosiynoil  ami  costod 
for  Coimcil  Bluffs. 

Altemativo  1 - fhc  w.itor  ]>lant  wastes  ,uo  mixed  with  ttie 
residential  and  industrial  wastes  in  the  influent  sewer  and  treated 
at  the  wastewater  treatment  plant,  to  wastewater  Levels  1 and  2. 

Alternative  2 - The  water  jilant  wastes  are  treated  separately 
by  dewatering  ;md  landfill  as  proposed  in  the  ilenningson,  Durliam, 
and  Kichardson  report^,.  Hie  wastewater  treatment  plant  is  designed 
to  produce  the  quality  related  to  wastewater  Levels  1 and  2 for  tlie 
residential  and  industrial  wastewater  only.  fable  80  illustrates 
the  capital  and  0 h M costs  for  these  alternatives  and  their 
di f ferences . 

The  capital  and  0 (i  M costs  for  the  combined  treatment  are  more 
expensive  than  incurred  for  separate  systems  in  Level  1.  ITie 
reason  for  this  is  due  primarily  to  the  increased  costs  of  sludge 
handling.  The  resulting  mixture  of  the  inorganic  water  plant  wastes 
and  the  organic  wastewater  sludges  is  treated  as  wastewater  sludge 
in  the  combined  approach.  In  the  separate  approach,  the  inorganic 
sludges  are  treated  and  disposed  of  by  a lower  cost  method  due  to 
the  reduced  amount  of  organic  material. 

At  treatment  Level  2,  the  combined  system  becomes  more 
viable.  Two  factors  affect  the  costs  in  this  situation;  sludge 
and  nitrification.  The  increase  due  to  inorganic  wastes  from 
the  water  plant  is  masked  by  the  higher  levels  of  inorganic  wastes 
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TAIil.l  .S(i 


WAll.k  1'l.A.Vl'  ^AS'Ii  CON'I'KOl,  CDS'IS 


coiim: 

11,  Ul.llIT  S 

Level  1 

Level  2 

i ta  1 * 

(Ti  oooY 

0 (,  M.  ** 
(S lOOO/Vr) 

Capital  ‘ 

( $ 1 booV 

0 1,  M.** 
'($10ob/Yrj 

Alternative  1 

Wa'^tewater  Plant, 
only 

8 , 695 

i,oj:> 

9,05-t 

1 , 563 

Alternative  J 

hastewater  Plant 
Water  I’lant 

6,865 
1 , 1 65 

7.51 
_ 1“ 

8 , 066 
1_J[65 

1,127 
- 122 

Alt.  J - Total 

8,080 

9,2.51 

1 ,249 

I)  i t ference 

(Alt  . 1 - Alt . 2) 

665 

152 

-177 

114 

* 1977  i .ipjtal  fixpend  i tores  to 

treatment  and  1995  projected 

satisfy  spe 
loads . 

cified  Level 

of' 

**  Annual  Oiicration  and  Maintenance  Cost  based  on 

projected  11)95  loads. 
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produced  hy  chomi  i.  ’ i' 
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nitrification  ari  i i ■■  . . i.  i . >i  solids  removed 

due  to  the  water  pl.m;  i ••  • ■ ■ . ' .t  these  factors 

is  a lower  ca[>it,il  ••.;  !.  ■ i-i  ' i ' mi  m i i d i i,  M expense  for  the 
combined  approach. 

The  analysi:  Miort-  * ' m • i : . i I .%.ist  ewater  treatment, 
which  meets  water  d'*.ilit.  t ui  .i-  i , the  water  plant  waste  Rencrally 
should  be  treated  ei'.ii.iii  d ts-  .>ater  treatment  plant.  If 
l,cvel  2 treatment  ut  * is’ e,-.  ..t  i r i<  rei]uired  the  combination  of 
water  plant  wastes  w 1 1 r,  wa  tewater  becomes  more  viable  and 
should  be  considered  on  .1  .ite  specific  study.  The  numerous 
smaller  plants  should  also  be  studied  individually  where  sludges 
are  land  filled  or  spread  on  agricultural  land  rather  than  incinera- 
ted and  where  bevel  . treatment  may  be  required  by  water  quality 
consideration . 

iVnothcr  |)oteiitial  alternative  which  has  not  been  designed  or 
costed  for  Council  Bluffs  would  provide  for  separate  treatment  of 
the  water  plant  wastes  at  the  wastewater  treatment  plant.  This 
would  require  separate  transmission  lines  to  the  wastewater  treat- 
ment plant  but  there  arc  benefits  to  be  considered.  The  avail- 
ability of  a fraction  of  the  water  plant  sludges  to  mix  with  the 
wastewater  plant  sludges  can  improve  f i Iterabi 1 ity  and  reduce 
chemical  conditioning  requirements  without  overextending  the 
sludge  treatment  facilities.  A portion  of  this  sludge  can  also 
be  used  to  enhance  sedimentation  in  the  primary  settling  tanks. 

The  centralization  of  sludge  handling  at  one  location  versus  two 
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huations  v»oulil  ifiliKi’  oqu  i piiK'nl  aiul  ptTsoniu'l  rcqii  i ri'iniMi  t ; ami 
t lu'  ik'wat  i' red  uati-i'  plant  wa'.ti'>  eould  l>c  hauled  to  landfill  and 
not  tre.ited  to  the  levels  reipn  red  hy  oiq>anie  slmh'.es.  In  the 
ease  of  Coiuu  1 1 Bluffs,  the  ties  i rah  i 1 1 1 >■  of  tins  alternative  is 
rediieetl  h\  the  extreme  distanee  (over  miles)  between  the 
taeilities.  However,  in  Bellevue,  where  locations  of  the  watei' 
jilant  and  wastewater  jilant  are  t loser,  this  concept  was  favorably 
cons i deredj 

Apparently,  the  City  of  Council  Bluffs  is  considering;  discharge 
of  some  water  jilant  lime  sludges  into  the  sewer  system  in  an  attempt 
to  reduce  existing  sewer  odor  problems.  A demonstration  project  of 
this  nature  should  be  designed  not  only  to  address  the  odor  problem 
but  should  evaluate  the  impact  of  this  sludge  on  the  operation  and 
performance  of  the  wastewater  treatment  plant.  .Solids  dejiosition  and 
build-up  in  the  sewer  system  also  deserves  serious  consideration  in 
evaluation  of  the  demonstration  project. 

Cone  1 us  ions 

With  bevel  1 wastewater  treatment  requirements,  the  analysis 
shows  that  separate  treatment  of  water  jilant  wastes  is  less  costly 
^ than  mixing  the  waste  with  the  wastewater  jilant  influent.  At 

Ix-vel  2 wastewater  requirements,  mixing  of  the  waste  sources 
becomes  more  viable  and  would  require  specific  analysis  for  a 
particular  combination  of  water  and  wastewater  treatment  plant. 

Using  a portion  of  the  water  treatment  [ilant  wastes  in  the 
wastewater  treatment  plant,  it  should  be  analyzed  with  specific 


H)8 


combinations  of  water  and  wastewater  treatment  [ilants.  Die 
proposed  demonstration  of  water  plant  waste  for  odor  control 
in  Council  Bluffs  should  be  expanded  to  include  the  analysis  of 
the  effect  on  the  wastewater  treatment  processes. 
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m MONS'l'KM  ION  (II  l.\Nlt  TRI  ATMLNl 


l.iiul  t ro.it  miMit  t oohno  1 oi;y  i >;  I'.oil  in  t li  i '.tiulv  ,i  . ;i  method 
ot'  iN.ist  I’VNator  m.iii.ii;i'nu'nt  . I'hi-;  .-ipiiroach  is  pr.iotiooi!  in  varioi;'- 
t'orms  t li  roujthoiit  tlu'  country,  Init  very  little  dot.iiloil  analysis 
li.is  boon  ]icrf'ormod.  Spooific  i n format  i on  is  roqiiiro.]  to  Jotorrjino 
tho  oft'oot  of  1 ;inJ  troatmont  umlor  comillions  in  t ho  Om.'ili.i  .irea 
including;:  climatology,  soil  t>'po,  and  jiri't’orrod  crop. 

Tho  follovsinj;  preliminary  proposal  is  |irosontoil  to  show  tho 
Konor.il  outlines  of  a demonstration  project  to  determine  the  effect 
ol'  such  treatment  in  the  Omaha  area.  The  project  is  proposed  for 
a site  associated  with  Boys  Town  wastewater  treatment  ]ilant  and 
totally  within  Boys  'fown  property.  As  a demonstration  facilit.o, 
only  a portion  of  the  Boys  Town  effluent  would  he  used  for  land 
treatment.  The  remaining  flow  would  he  dischar.gcd  to  Hell's  Creek 
which  is  the  current  practice.  Monitoring  equipment  is  proposed 
to  determine  the  effectiveness  of  land  treatment  as  a disposal 
method  and  the  effect  on  crop  yield  and  fai’m  management  would  be 
evaluated.  lederal  funding  for  such  a research  I'rojcct  is  possible 
after  the  development  of  a final  [iroposal  consisting  of  costs  and 
operation,  maintenance,  monitoring  and  evaluation  methodologies. 

The  following  preliminary  projiosal  and  capital  costs  wore 
developed  for  Havens  and  limerson , Ltd.  by  .lobn  W.  Addink,  I’h.D., 

I’L;  Ronald  .1.  Caddis,  MS;  and  Leonard  L.  Bashford,  Ph.H.,  PL. 
(Agricultural  lingineers  for  Lincoln,  Nebraska). 
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P r e 1 i m i n a r v P r opo  s_a  1 

Layout  - I i j^urc-  I'J  shows  llu-  pi'o|)osed  layoiit  . The  eff  luent 
from  Roys  Town  wastewater  treatment  jilant  would  be  taken  from  an 
exist  inji  pipeline  east  of  the  lake  to  a holding  pond.  The 
effluent  would  be  pumjied  from  the  )iotul , west  a[iprox  i mat  e 1 y 
one-quarter  mile  througli  a pipeline  under  111th  Street  to  a 
center- p i vot  i r r i gat  ion  ri g . 

The  ccnter-])i vot  would  be  hOO  feet  long,  covering  approximately 
bO  acres.  Slopes  imder  the  pivot  range  from  approximately  2 to 
l.S"o.  Soils  are  deep,  we  1 1 -d  ra  i ned  , moderately  f ine-textured  on 
loess  uplands.  This  seems  to  be  a good  demonstration  site. 

Capacity  - The  Boys  Town  treatment  j)lant  discharge  ranges 
from  100  to  300  gpm  each  day  and  .averages  approximately  200  gpm 
according  to  Boys  Town  personnel.  The  Omah.a-Counci  1 Bluffs  study 
suggests  maximiun  application  amounts  of  6 inches  per  month  or  0.2 
inches  per  day.  Approximately  60  acres  will  handle  200  gpm  at 
0.2  inches  per  day  without  a large  storage  reservoir. 

Allowing  for  some  downtime  and  other  non-irrigation  time,  a 
300  gpm  pivot  system  is  recommended. 

Storage  - A holding  pond  capacity  of  one  to  two  days  pumping 
requirements  would  be  adequate  to  demonstrate  effluent  irrigation 
under  these  climatic,  crop  and  soil  conditions. 

Drainage  - The  water  table  is  150  to  200  feet  below  the  ground 
surface  in  this  area.  Saturated-soil  conditions  should  not  develop 
above  this  level  unless  a restrictive  layer  is  encountered. 
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FIGURE  19 

PRELIMINARY  LOCATION  OF 
CENTER  PIVOT  SYSTEM 
BOYS  TOWN 


i 
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I I lo  drainage  is  not  recommended  at  this  time  unless  a closer 
examination  reveals  a restrictive  layer  close  to  the  surface. 

Monitoring  - Since  a comjiletely  saturated  condition  may  not 
develop  close  to  the  surface,  tile  drains  would  not  be  effective 
in  collecting  treated  wastewater  for  analysis.  Water  movement 
downward  to  the  water  t.ihle  150  to  2(H)  feet  below  the  surface  may 
take  considerable  time.  Therefore,  monitoring  of  nutrient  movement 
through  the  soil  profile  may  he  required  under  unsaturated 
condit ions . 

Vacuum  extractors  (F'igure  20)  could  he  used  to  collect  solid 
moisture  samples  under  these  conditions.  Kate  of  soil  water  and 
nutrient  movement  c;in  be  estimated  by  use  of  these  devices. 

Costs  - Preliminary  installation  costs  of  the  system  are 
shown  in  Table  81.  Additional  field  and  design  work  would  need  to 
be  performed  for  closer  estimates.  No  estimates  are  presented  for 
operation  and  maintenance  of  the  total  project  including  sampling 
and  evaluation  of  the  impacts  on  wastewater  renovation  and  crop 
yield. 

TABLK  81 

CAPITAL  COST  FOR 
DEMONSTRATION  UNIT 


Holding  Pond  $ 5,000 
Pump  Station  7,500 
Pipeline  with  Road  Crossing  12,500 
Center-pivot  machine  30,000 
Monitoring  Equipment  8,000 
Miscellaneous  5 , 000 


Sub-Total  $ 68,000 

25%  Contingency  17,000 


TOTAL  $ 85,000 
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{^)ru  1 lis  i on 

\ dcnKMi'-^t  rat  ion  of  lani.1  trcatmi'iit  t i-cluio  loi^v  -.tioiihl  fc  in-uk 
in  the  study  area  before  a final  eonimi  t tment  is  made  involvinr, 
tliis  technoloj;y.  fhe  use  of  a site  at  Boys  Town  is  proposed  as 
a ^ood  loeation  for  such  a facility. 


IM'USlKi  \l  CI'V  l K\S 


liiilustri.il  l oiit  r 1 but  1 on  j’ro.itl  y ,i  t t oo  t w.ist  ci%,it  er  in.in.u'o- 
niiiit  systems.  luuinf;  tlie  stuJv  twci  .irons  wore  recoj;ii  i neil  .is 
nreJinj,;  specinl  consiJiT.it  i uii.  Ilu'so  are  present  ('d  in  thi. 
st.tiDn  .ind  are: 

I’ret  reatnient  (ainsiderat  ions 
.Sewer  Use  (!li.ir>;es 

I'ret  re  .'It  men  t Cons  ulejat  i oils 

liontrol  of  industrial  waste  d.ischars’es  is  imperative  for 
the  reliable  operation  of  a wastew.iter  system;  both  treatment  and 
collection.  The  Phase  I report  includes  a section  which  discusses 
and  analyzes  the  industrial  sources  for  the  area  with  projections 
throuy.h  2021'.  1‘he  area  is  presently  dominated  bv  the  food  processing 
industry  (SIC  20)  and  this  trend  is  expected  to  continue.  Generally, 
the  wastes  from  this  industry  are  amenable  to  treatment  although 
excessive  strengths  and  shock  loads  may  cause  problems.  Salt 
brines  arc  also  a problem,  especially  in  alternatives  which  use 
land  treatment  methods,  since  major  irrigation  ipiality  parameters 
are  the  Sodium  Adsorption  Ratios  (SAR)  and  dissolved  solids. 

I'he  most  troublesome  wastes  from  the  other  industrial 
classifications  encountered  arc  the  heavy  metals,  l.xcessive 
heavy  metals  concentrations  may  be  toxic  to  man  and  wastewater 
treatment  systems.  Hie  heavy  metal  problem  is  not  totally  caused 
by  industry.  \ recent  study  in  .New  Yorl  (.itv  indicates  ,i 
signilicant  amount  of  metals  originate  in  the  residential  areas. 


I tu'  .tiiil)’  iiuolvi';'  till.'  h t ris.i  t r (■  ii'i.  «.■  I Vol  it  the  miiiiit  i p.i  1 trc'.it 


nii'iil  j'l.int  ..  Iivi’  '-ouivi".  nl  im  t i 1 (u.itcf  -ijpplv,  t- 1 ci.  t rojil  ;i  t cr  . , 
nt  tu'f  1 lulu  t r i t's  , ri'siilciit  ,iiul  runiitf')  wurc  ,i  n.i  I vzcil  for  copptT, 

V.  lu'onnuin  , n u.' k 1 c , zinc  .iiui  c.iilm  i uiii . Ihf  results  of  t tu'  studv  iiul  i - 
i.iti'  tli.it  t hi-  ri-sjili-nt  111  iii'.i'.  lont  r i hut  (•  rroiii  JT/-.  to  ll)°o  of  t ho 
tot.il  lo.ul  whilo  t ho  1 tuliist  r i;i  1 -.oiirco-^  coiitrihiito  Ih",  to  (>.')”  of  tho 
tot.il  lo.iil.  I ho  ros  iilont  1,1 1 lo.ul  i oarrioil  m ;i  flow  of  1,()1>  m^d 
and  tho  industrial  load  is  .issooiatod  with  a flow  of  Id  m^d  . Ihoro- 
toro,  tho  losiilt-.  indioito  >;oiii-ra  1 1 )-  oi|ui\alont  loads  tor  industrial 
.and  rosidontial  souroos,  hut  tho  indii-, trial  lo.id  is  carriod  in  only 
1°  of  tho  t'low  or  .ibout  da  t iiiios  tho  conoont  rat  ion  of  tho  rosidontial 
flow  . 

rho  Now  York  study  ohviou-;ly  cannot  ho  ,i[i[)licil  directly  to 
tho  Omaha  aroa,  hut  tho  result-,  are  s i I’.n  i f icant  and  show  the  value 
of  a continued  industrial  monitoring  in  tho  study  area  to  evaluate 
sources  and  determine  the  most  cost  effective  method  of  load  reductions. 

The  removal  of  heavy  metals  is  j;onorally  accom|)  1 i shod  hy  chem- 
ical addition  to  provide  jiroc  ijii  t.it  ion  .it  hii;h  iill.  This  method  is 
effective  at  hijth  concentrations  ami  low  flows  hut  after  dilution  in 
a w.'istewalor  system  the  chemicals  roi)uiroil  and  sludj;es  produced  cause 
excessive  expense.  Keinoval  at  tho  source  is  more  cost-effective  than 
removal  at  a nuinici|)al  treatment  pl.iiit  and  future  planning  should 
emphasize  treatment  of  industrial  sources  [irior  to  discliarne  to  local 
sewers.  No  critical  condition  is  apparent  with  existing  data  but 
surveillance  of  metals  concentrations  should  he  continued  in  order  to 
develop  the  data  source  necessary  to  spot  jiossible  problems  in  the 


future. 
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I'ri't  1 iMt  mi'iit  t i ii'-.  .lu  ,ilso  ipiMi)])!' i .it  o for  Mimi'  of  the 


otlirr  iriilu'-tru"-  th.it  in  t lu-  Ttiosi'  c.iii  v;iry  from  siin|'lc 

itroasi’  I'l'inov.il  systi-m  to  nu>ro  ooniplox  ptl  ;ui  i ii^  t mon  t .iiid  ]irt;cipit,i 
tion  iiHtlioiis,  ,.\  1 1 fu>uv’,h  not  ,i  protreatmont  mothcHl,  yooii  housckc't'pi  n^ 
,ilso  ti.is  boon  sluivvn  to  roiiuco  troublesome  disehary.es  in  some  instances. 
I lie  IISI  I’A  has  iifip.ired  and  is  |ircp.irinK  efTliient  yiiiiielines  for 
-.evi-r.il  indu^tri.il  c 1 .ass  i f i cat  i ons  as  a requirement  of  Public  l.aw 
'>(•().  Ifiesi’  >;uidelines  will  provide  future  direction  to  the 
[il.inninj;  jirocess. 

Reducing;  the  problems  associated  with  food  processing 
wastes  1.  .an  be  attacked  in  several  ways. 

1.  Reduce  water  consumption. 

2.  Recovery  of  blood  and  paunch  in  dried  form. 

7i.  Recovery  of  grease. 

■t.  tient  rail  zed  pret  re.atment . 

5.  Diversion  to  municipal  wastewater  ])l;uit. 

These  alternatives  are  generally  understood  and  will  not  he 
discussed  individually.  Two  developments  in  the  area  of  pretreat- 
ment of  food  processing  wastes  have  occurred  in  the  study  area; 
the  Omaha  centralized  meat  packing  waste  processing  plant  and  the 
Council  Rluffs  blood  and  paunch  drying  plant.  The  experiment 
at  the  Beef  land  International  Plant  in  Council  Bluffs  has  shown 
that  collecting  and  drying  blood  and  paunch  reduced  the  BOD  load 
significantly  and  at  a reasonable  cost. 
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I'l'iit  ra  1 j 2i\l  icatiin.'iit  of  iiitMt  p.ukiii;;  .iiid  t'ocul  process  i n>; 

v^astes  has  been  imp  1 ement  cii  in  the  Omaha  I’olliitioii  (ontrol  Loi|>- 
oration  Plant.  Ihc  plant  uas  dcs  i >;t'cd  to  treat  I .a  mj^d  of  uater- 
carrietl  ]'aunch,  blood  and  prea-u-  t rom  eip.liti-c'ii  procc'ssors.  Ihe 
plant  consists  of  a sol  ills  flotation  process  for  seji.irat  ion  of 
solids  and  a solids  recov('r>'  proce'cs  for  recovery  of  hy-|)roduct  s . 

linfortiinat  el  >• , the  plant  has  been  planned  by  oiicrational 
problems.  Litigation  preseiitl)'  e.vists  concerning  the  solids 
recovery  section  and  it  is  presently  inoperative.  The  separation 
process  stream  is  ojieratiiig  essentially  as  designed  hut  c.'itrcmc 
corrosion  has  caused  numerous  equiimient  hreakdouns.  Ihc  separ- 
ated paunch  is  burned  or  hauleil  to  landfill  and  scjiaraled  grease 
is  periodically  hauled  to  lies  Moines,  Iowa,  by  a scavenger  firm. 

The  exact  source  of  the  excess  corrosion  is  unknown  but  the 
waste  is  characterized  by  iiigii  chlorides  and  low  pH.  further 
investigation  is  required  to  locate  the  source  of  the  salts, 
and  to  control  the  corrosion  problem. 

Maintaining  this  jilant  to  |)retreat  the  strong  and  variable 
wastes  from  the  food  processors  is  beneficial  to  the  total 
wastewater  management  system  if  the  corrosion  sources  are 
eliminated.  Such  a facility  will  stabilize  the  flow  and  load 
to  the  downstream  plant,  treat  a more  concentrated  waste,  and 
prevent  build-up  of  grease  and  gross  solids  in  the  downstream  sewers, 
which  will  provide  better  reliability,  better  cost  effectiveness, 
and  reduce  maintenance  iiroblems.  If  the  source  of  corrosion  is 
not  eliminated,  further  studies  are  required  to  determine  what 


177 


■tops  :iro  rci|Utrcil  to  treat  tiu-  corrosive  siii)st  anci's  at  the  OliiC. 
riant  or  at  the  major  munici])al  plants. 

Sewer  Use  tiharges 

This  section  deals  with  the  control  and  assessiiUTit  of  chaCftes 
for  industritil  waste  disch.irges  in  the  •-tudy  area.  Althouj;h 
a detailed  rate  study  is  not  .ijijiropi  i at  e for  this  level  of 
stiuly,  direct  ioti  should  he  provided.  llie  I’uhlic  l,;iw  ‘.)2-.S0n 
of  l‘.)7d  S]iec  i f i c:i  1 1 >■  refers  to  revenue  charges  and  will  direct 
future  rate  studies.  Tlie  l.aw  states  that  USl.l’A  will  not  ajiprove 
grants  for  treatment  works  unless  assured  tliat  the  a|ipl  icant  will 
adojit  a system  of  charges  to  assure  that  each  recipient  of  waste 
treatment  services  will  pay  its  proportionate  share  of  the  costs 
of  operation  and  maintenance  ^including  reji  1 acement ) of  any  waste 
treatment  services  jirovided,  and  that  costs  should  reflect  all 
factors  including  strength,  volume  and  flow  rate  cliaracter i st  i cs 
of  waste. 

With  this  in  mind,  the  City  of  Omaha  contracted  to  R.W.  Beck 
and  Associates  to  develop  a rate  study  to  develop  projected  revenue 
requirements  to  pay  the  cost  of  expansion  maintenance  and  debt 
retirement  associated  with  the  sewer  system.  The  results  of  the 
study  was  reported  in  November  l'J7.^  entitled  "Cost  of  Service  and 
(iost  Recovery  - Sanitary  .Sewer  System".  The  study  details  the 
proposed  rate  structure  which  is  based  on  I’l,  92-500  and  calls 
for  a base  charge  with  additional  charges  for  abnormally  high 
strength.  The  quantification  of  strength  requires  significant 
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monitoring;  ot  lor.inuTC i a ! and  iiulir. trial  flow-  ainl  (juality. 

Somo  ot’  the  rocomnu'iidat  loio.  of  the  '.tudy  iiuludo: 

1.  The  tiity  adopt  the  pro])osed  Sewer  Use  (hnrj;es 
and  jilace  them  into  effect  liy  Novemher  1, 

2.  The  fity  continue  the  proifram  of  monitoring  and 
testing;  of  commercial  and  industrial  waste  discharges 
to  obtain  data  from  which  abnormal  wastes  loadings 
can  be  determined. 

3.  Tlie  liity  instigate  a program  for  the  continual 
classification  of  new  sewer  users  as  they  become 
connected  to  the  sewerage  system  or  existing  customers 
as  their  basic  user  classification  status  changes  or 
is  modified. 

4.  Tile  City  adopt  a policy  enabling  it  to  exercise 
complete  control  in  approval  of  methods,  procedures 

and  sampling  schedules  performed  by  testing  laboratories 
other  than  the  Industrial  Waste  Testing  Department 
of  the  City. 

The  City  of  Lincoln , Nebraska  has  in  effect  a system  similar 
in  general  concept  to  the  proposed  Omaha  rate  structure.  The 
Lincoln  experience  with  the  concept  of  charges  based  on  flow  and 
strength  rather  than  flow  alone  is  detailed  here  because  of  its 
proximity  to  the  study  area  and  because  some  preliminary  data 
concerning  the  effects  of  the  change-over  is  available.  The 
Lincoln  details  are  not  proposed  for  Omaha  since  rate  structures 
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aio  uiin|Uf  t(i  I'.u'h  Jirrcrc'tit  situation,  luit  tin-  cxpc  ri  otuo  is 
!h-!H‘ fi  I 1 a 1 to  uiuiorst  aiulitiK  t ho  rato  struct  iiri's. 

Tlio  two  basic  ordinances  wiiicii  ilot'ino  the  Lincoln 
roquiromi'iit  arc  prosontod  in  Ap]u'ndix  I . Ordinance  “'.I'.Hir), 
ap])rovcd  May  5,  defines  the  discharites  wliiclt  can  and  cannot 

he  placed  in  ttie  I.incoln  sewer  sv'stem.  Tlie  ordinance  provides 
in  Section  17.58.Oo0  and  IT.SS.OI'O  that  the  I'i  rector  may 
require  pretreatment,  control  of  quantities  and  discharjje  rates 
or  pasment  to  cover  the  added  costs  of  certain  discharges. 
Pretreatment  facilities  are  at  the  owners  expense.  Lite  Director 
may  also  require  construction  and  maintenance  of  a sampling  station 
at  the  owners  expense  (17.50.100).  Tlte  City  performs  the  sam[)ling. 

Ordinance  <>101.50,  approved  March  .50,  1971,  addresses  all 
wastewater  cliarges.  Ihcse  charges  are  split  into  two  types; 
basic  sewer  use  charge  (17.60.050)  and  sewer  use  surcharge 
(17.60.054).  The  basic  charge  is  a flat  rate  based  on  flow. 

■flic  surcharge  is  charged  on  excess  strength  of  BOD  and  suspended 
solids  with  provision  for  additional  parameters  in  the  future. 
Section  17.60.058  defines  the  surcliarge  formula.  lo  spread  the 
burden  of  the  charges  defined  by  the  new  ordinances,  the  increase 
from  preceding  annual  rates  are  phased  over  a maximum  of  three 
years.  ITie  maximum  increase  for  the  first  year  after  the  ordinance 
is  KKK-of  the  base  year,  or  the  year  preceding  the  passage  of  the 
ordinance.  Tlie  second  and  third  year  maximum  increase  over  the 
base  year  is  200%  and  300%,  respectively. 
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lahli-  S > 'ihows  t iu'  t ot  t Ik-  passage  of  the  ordinances 

on  revcnuis  as  reported  by  the  Citv  of  l.incoln  llie  industrial 

contribution  to  the  wastewater  system  is  about  1 }%  of  the  flow, 

?>3o  of  BOb  and  ir>°o  of  suspeiuled  solids  in  t tu-  base  year  of  11)71  and 
the  first  )'car  of  new  charj>es,  I‘,)7J.  In  l'.)"'l,  the  industrial 
revenue  was  in,l°o.  This  revenue  increased  to  14.8"o  in  1971  with 
the  limitation  of  a l()0°o  increase  in  individual  charges.  Without 
the  limitation,  the  industrial  contribution  would  have  been  lb . 7°o 
which  has  been  realized  in  succeeding  years.  ITic  City  is 
[iresentl.N  satisfied  that  the  users  of  the  system  arc  paying  their 
projiort  i oriate  share  of  the  treatment  and  collection  costs. 

Cone 1 us  ions 

The  study  ha.s  shown  no  critical  problem  with  industrial 
discharges  except  in  the  area  of  dissolved  salts,  lixcessive 
concentrations  have  been  observed  in  the  Council  Bluffs  plant  as 
well  as  the  OPCC  Plant,  and  probably  contribute  to  the  corrosion 
problem  at  the  OPCC  Plant.  Continued  monitoring  of  industrial 
discharges  is  recommended,  however,  to  broaden  the  available  data 
base  and  antici[)ate  future  problems. 

Assuming  the  corrosion  sources  are  eliminated  from  the 
system,  the  OPCC  Plant  should  be  retained  to  treat  the  high 
strength  and  variable  loads  from  the  contributing  industries. 
Further  investigations  are  required  if  the  corrosion  sources 
cannot  be  eliminated. 
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197."'^ 

lotai  h.istcwater  i low  (g.il) 

8,or..S,0(.2,000 

S , O.s.s  , 032 , 900 

Major  I iid  . W.'i'.t  ew.it  er  Flow  (gal) 

1 , 

lH0,2(i(.,00() 

1 . 139, 'SO,. 300 

Major  ! nd . Contribution  (1) 

1 4 . (>1 

I 1 . 3" 

Total  U.istewater  HOD  (Ib/yr) 

22,174,200 

20,238,500 

M.ajor  Industri.il  Bt'D  (Ib/yr) 

7,237,030 

6,732,900 

^l.ijor  1 nd . Contribution  (1) 

32.71 

.S3  . 

total  Vs.istcwater  S.S*  (Ib/yr) 

23 , 190,300 

28 ,6(.2,  100 

Major  Industrial  S.S*  (Ib/yr) 

3,409,090 

4,228,310 

M.ijor  1 nd  . Contribution  (1) 

1 4 . 31 

1 1.81 

wrnioirr  looi  fimitai 

Major  Ind.  Base  Charges  (,$) 

$ 

165,4  7(,.29 

$ 293,897.88 

Industrial  .S'urch.i rges  (5) 

-- 

61 ,3  (.0.4  8 

Tot.  Major  Ind.  Wastewater  Ch.irges 
1 of  Total  Possible  Revenue 

(?) 

163.47(1.29 

335,2.38.36 

without  Limitation 

-- 

16.71 

Tot.  Major  Ind.  Wastewater  Ch.irges 

(?) 

16.3,  17(1.29 

3.3.3,2.38.36 

Corr.  for  1001  Increase  Limitation 

(?) 

- 4 0,50.3. 3() 

Total  Major  Ind.  Revenue  ($) 

163,47(..29 

308,953.00 

Total  W.ast  ewater  Revenue  ($) 

$1 ,bl3,32b.20 

$2,087 ,180.83 

'Tot.il  M.ijor  Ind.  Revenue  ($) 

165,476.29 

308,953.00 

1 Major  Ind.  Revenue  Contribution 

(1) 

10.11 

14.81 

* StispcTicied  Sol  ids 

(a)  Data  is  based  on  average  values,  except  for  flow  and  revenue 
values . 

(bj  base  year  - leb.  1,  1974  through  dan.  .'^1,  l'J7J  (before 
Ordinance  changes). 

(c)  First  year  .after  base  year  - I'eb.  1,  1972  through  .Ian.  .^1, 

1973  (after  Ordinance  changes). 

(d j To  phase-in  the  new  rate  structure  the  maximum  annual  increase 
in  wastewater  charge  to  a customer  was  limited  to  lOOv  the 
first  year,  2n0°o  the  second  year,  7i00\  the  third  year  and  no 
limit  thereafter.  Several  customers  were  faced  with  a 2D0- 
300"..  increase  with  the  new  rates. 

.NO'l'ti:  Industrial  revenue  contribution  would  li.ive  increased  from 

10.1°o  to  lb. 71  if  there  was  no  1 im  i t.it  ion  . In  suc- 
ceeding years  this  increase  was  realized. 


182 


1 


Hie  ;ij)propr  i at  e autlKuity  slmiilil  I'riurctl  to  (Jovclo|'  a 
sower  use  cliarp,o  system  wliiili  adheres  in  iht’  current  law  in 
onlor  to  maintain  lederal  f'uiulinj;. 
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IWlliK  CONSMUAl  l')\  I’KACI  ICI-S 


As  part  of  the  Urtiaii  Stiuiy,  lleiiii  i m jisoii  , Durham  and  Kichardsnn 
has  comp  1 1't  I’d  .1  Ki-i^ioiial  hater  Suppl\-  Study  ot'  ttie  Metropolitan 
Omaha- 1 outic  1 1 lUut'fa  .irea,  Oi\e  ot'  the  fiiidinp.s  of  this  study 
which  iias  a direit  effect  on  the  wastewater  laanajtement  study 
deals  with  potential  water  conservation  practices. 

Hes  I dent  i a 1 I 1 ow  Kediiction 

Hie  IlDR,  studv  indicates  that  although  forecasted  water 
It)' 

requirements  do  not  critically  apjiroach  available  su]-)))lics, 
conservation  and  reuse  of  the  water  resources  should  be 
considered.  Certain  conservation  efforts  affect  wastewater 
manapeinent  due  to  a reduction  of  the  domestic  production  of 
wastewater.  Several  structural  and  non-st rue t ura 1 methods 
of  water  use  reduction  are  considered  in  the  study.  Table  84 
shows  the  possible  effect  that  some  of  these  methods  have  on  the 
flow  coming;  from  the  dwelling  unit,  taken  from  the  hater  Suppl>- 
Study . 

Two  non-st ructural  methods  shown  in  the  table  concern  the 
price  of  water  and  the  elimination  of  the  flat  rate  structure, 
(ienerally,  an  increase  in  price  of  water  or  the  requirement  of 
(layment  based  on  use  will  decrease  the  amount  of  water  used. 

An  increase  in  prict  of  is  assumed  by  111)11  to  be  required 
for  a long-term  reduction  of  use. 

One  structural  method  involves  the  voluntary  or  reipiired 
incori>orat  ion  of  w.iter-conserving  fixtures  into  homes.  The 


I'tli'i't  ot  tlirt'o  <^ikIi  dovici's  .ui'  slu'wn  in  t lu-  t.ihlc;  w.itt'r 
con  so  rv  ini’,  toih’ts,  «;howcr  head-  and  wasiiini’,  macli  i lu’s . Another 
structural  method  would  re<|uire  the  u.se  of  a dual  siipiily  system, 
l.sscntialls  all  water  used  in  the  study  area  is  treated  to 
drinkin.i;  water  standards  while  only  1 0°.  of  t lu’  waiter  usetl  requires 
tliis  treatment.  •Mthou,i;h  this  system  is  interesting  from  a su[)ply 
standpoint,  wastiwater  production  would  probably  he  unaffected. 


TABLl.  8.^ 

HJC'I  ION 

Sewaj;e  I low  Reduction  (%) 

Conservat  i on  Method  I'er  Dwelling  Unit 

Pricing  of  water  (5t)°ol  increase 
in  cost  .'i 

Metering  of  "flat  rate"  areas  2,'i 

Water  conserving  devices 

Toilet  H) 

Shower  heads  1 .S 

Washing  machines  7 

Dual  Water  Supplies  0 

1: ffect  of  Mow  Reduction  on  Cost 

If  all  the  residents  of  the  area  were  to  use  all  the  water 
conserving  devices  shown  in  Table  84,  a total  reduction  in  flow 
from  the  household  would  be  39%.  This  section  investigates  the 
possible  cost  reduction  associated  with  this  39%  reduction  in 
household  flow.  Several  factors  need  to  be  considered,  including: 


I 
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• C#‘." 
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I xtt'iit  of  water  consei'v at  ion  Jeviee  us.it;e  on  .in 
areawide  b.isis. 

l^xtent  of  i iulu*;t  r i ,1 1 and  commerci.il  I'low  to 
treatment  jilant. 

l,conom>  of  scale  in  the  tre.itment  plant. 

f low- tlepen dent  tre.itment  [irocesse.s. 

LxteiU  of  usajte  of  water  conservation  devices  - Tlie 
implementation  of  conservation  practices  can  be  accomp  1 i slied 
by  voluntary  or  lejial  means.  Both  of  these  depeiul  on  puiilic 
acceptance.  Ihe.se  means  may  be  acceiUed  in  new  construction, 
but  placement  in  existing  structures  would  be  very  difficult 
to  enforce.  Voluntary  action  would  not  be  effective.  A full 
7>9'’o  reduction  of  household  flow  on  an  areawide  basis  is  unlikely. 

f.xtent  of  industrial  and  commercial  flows  - flow  to  the 
treatment  plant  includes  industrial,  commercial  and  infiltration 
contributions  as  well  as  the  household  flows.  Ihc  percentages 
of  each  vary  for  each  individual  treatment  plant.  ITie  older, 
large  plants  have  a much  smaller  percentage  of  residential  flows 
than  the  smaller  non-urban  plant  and  a reduction  of  residential 
flow  will  have  little  effect  on  cost. 

hConomy  of  Scale  - In  the  smaller  plants,  a reduction  in  flow 
will  not  produce  an  equal  reduction  in  costs  because  unit  costs 
increase  at  smaller  sizes.  In  larger  plants,  this  economy  of 
scale  is  not  as  jironounced. 

flow  dependent  treatment  processes  - Treatment  plant 
processes  arc  sized  based  on  two  general  parameters:  Flow  and 

pollutant  load.  Settling  tanks  and  chlorination  facilities  arc 
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cxamplos  of  im'Occsscs  in  wliici)  flovt  is  tlio  prime  desij^n 
pariimetor  ami  for  which  economics  are  possible  by  reduction 
in  flow.  Aeration  and  sludge  handling  facility  design  are 
based  primarily  on  a pollutant  load,  which  is  not  affected  by 
water  conservation.  I'hus,  the.se  processes  would  not  be  affected 
by  the  reduction  in  a major  way. 

If  full  areawide  implementation  of  flow  reduction  devices 
were  possible  by  1995,  the  .59°o  reduction  in  residential  flow 
would  result  in  a net  flow  reduction  of  about  lb°o,  19“u  and  at 
the  Missouri  River  Plant,  Mosquito  Creek  Plant,  and  Pajiillion 
Creek  Plant,  respectively.  The  variation  is  due  to  the  flows 
not  affected  by  such  devices.  The  minor  and  non-urban  plants 
would  generally  receive  the  higher  net  reduction. 

The  Papin  ion  Creek  Plant  (most  affected  in  flow)  was 
evaluated  to  determine  the  jiossible  cost  reduction.  Tlie  analysis 
indicated  a capital  cost  reduction  of  0%  and  an  OllM  reduction  of 
15°o.  An  analysis  of  the  Minor  Urban  process  indicates  reductions 
of  1 .5°o  and  14°i)  for  capital  and  OHM,  respectively,  assuming  full 
implementation  resulting  in  .59°o  reduction  in  the  residential  flows. 

Although  individual  studies  would  be  required  to  determine 
specific  cost  reductions,  this  brief  analysis  indicates  possible 
cost  reductions  of  10%  - 15%,  assuming  a 39%  domestic  flow 
reduction.  Although  such  a reduction  may  be  possible,  there  is 
considerable  question  as  to  the  legal  and  social  feasibility  of 
fully  implementing  such  a program. 
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The  i in]i  lenient  .'It  ion  of  w.iter  cotiserv  in;’  Jeviees  in  i mi  i v i ilu.i  1 
households  in  the  study  are.i  would  h.ive  a Mn.il  1 effect  on  t hi' 
costs  of  the  plans  presented  in  the  study.  The  uncertainty  of 
such  flow  reductions  precludes  desij^ninj;  for  these  reduced  flows. 

If  major  reductions  were  .iccomp  1 i shed  over  the  [ilanninK  jicriod, 

« 

.an  e.xtcnsion  of  the  design  life  of  some  of  the  plants  may  ocrur 
which  could  he  hcneficial. 
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I'M’ I I I I0\  K1  M inulKS 


\|'|Kiuiiv  \ |>ir, tilts  a I'lati  wliiM.  -.lun.  t|.  liuatiun  ‘I  t !u 
|m)|iost\i  I’apillioii  Kfst'ivo  1 1'  . Ilicsr  ri  .ii\oir  i 1 1 ser\ f dual 
t'liiu't  ions  of'  f lood  ci'ilfrol  aiul  i t t i t at  loii . ulm  li  an  addl  t sst-il 
in  other  port  ions  tit'  the  llrhin  Siinit.  i he  et't  is  t ol’  the  wa  teuatei 
management  plan--  on  tfie  Iteservoir  water  i|ii.ilitt  was  d i -.ei;  .■  etl 
in  I'hase  I.  Controls  were  propo-.etl  in  I’hise  I to  jiroteft  t he 
reservuir-.  lirainatte  area.  Ihe  lontrols  iiu  liiiled: 

I.  No  hastewater  treatment  pi. Hits  upstream  of  a re-.ervoir. 

J.  No  Stormw.iter  treatment  h.isiiis  u|)stre.im  ot  the  reservoir--. 

■i . (ioixl  a>;r  i cu  1 1 lira  1 practices  consj-Uinp.  ot"  slope  terraeiriK, 

contour  t. inning,  striji  croiipin^.  reducing  h.irren  soil 
siirt'ace  .areas  and  impoundment  controls. 

1.  I’roiier  shoreline  mana);ement  consisting,  ot'  hank  stabil- 
ization, horden  fif-tsses  and  hut' ter  zones.  , 

I'he  controls  su);^ested  could  reduce  the  nutrient  load  to  the  stre.im 
to  about  2()°b  ot'  the  existinj;  load.  Kemainiii^;  concentrations  .ire 
not  likely  to  create  serious  problems  in  the  I'lowiiij;  stre.im. 
However,  when  the  waters  are  impounded,  a more  complicated 
situation  is  created  which  will  cause  major  changes  in  the  eco- 
syst  em . 

hakes  can  he  placed  in  several  classes.  I'he  typical 
eiitrophic  lake  is  shallow,  contains  an  abundance  of  nutrients 
prodiicinj>  heavy  nf^’^th  of  aipiat  ic  plants,  lar^e  |X)pu lat  ions 
of  coarse  fish,  and  highly  organic  sediments  and  may  exhibit 


1«‘.) 


|.>w  I'litu  t lit  tl  t lull  , 111  the  li  i'|u  1 .ifiM  11k  u|i|)nsif( 

^ 1 .1  ■ 1 t U .1 1 I nil  i ■-  t he  O 1 i >'.ut  I iipli  K'  I ulul  1 t lull  . kIi  u h IS  l ll  11  u t I'l 

Ill'll  .1-  .1  v.uri['.ir  1 1 1 vcly  Jci'p  l.iku,  luu  i ii  nut  runts  .iiul  i>I.iiit 

yrov^tlu-,  luu  fish  puiiii  1 ,it  1 on , low  in  ot);:uiu'  soil  iinont  s ,ind  liiphir 
uxvyt!'  liVi'ls  t liroiiy,hoiit  . 

\rtitui.il  or  iiilfur.il  <ut  roph  u'.if  ion  rifors  tf>  t ho  iti.iition 
of  nutrient  supplie-;  throujjh  hum.tti  .ictivity  .itiil  to  the  resulting, 
efti.  t ot  these  nutrients.  i out  i iiinsJ  eultiiral  eiit  ro]ih  ica  t i on 
will  fventii.il  ly  produce  a iiia  lor  deterriiit  to  the  rce  rea  t i ora  I 
use  and  aesthetic  eniiuttient  of  the  water-.  If  the  controls 
proposeil  in  this  study  are  iinpl  einent  eil , cultural  eutrophication 
will  he  virtually  eliminated  hut  the  reservoirs  will  reach  an 
equ  1 1 1 hi  1 uiii  state  classified  hetween  the  ol  i};otroph  ic  and  eutroi'hic 
cond i t ions . 

rt.iter  ipiality  data  presently  available  in  the  I’apillion 
streams  indicates  natural  hack^round  nutrient  levels  in  the  I’aji- 
illion  watershed  sufficient  to  supiiort  ahundant  growth  levels  of 
aquatic  plants.  Therefore,  with  the  controls  proposed  the 
reservoirs  will  probably  show  evidence  of  enrichment  relatively 
soon  after  filling.  In  time,  which  will  vary  somewhat  for  the 
different  reservoirs,  the  nutrient  input,  turbidity  and  sedimen- 
tation factors  will  create  a state  which  will  tend  toward  the 
eutrophic  com!  it  ion.  An  intensive  study  would  he  required  to 
predict,  with  confidence,  the  future  condition  of  the  reservoirs 
and  also  the  recreational  and  aesthetic  value.  An  ol igotrojihic 
lake  may  he  lietter  suited  to  water  contact  sixirts,  whereas. 
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,1  I'.irti.ilU  I'ut  i(i|pli  u'  l.ikc  Mi.iv  jiri<\  uU  ti.liiiii',.  \ 

oiitropluc  lake  is  virtually’  iim'Ic',',  Idi-  t is  ta- i 1 i , uia  1 |Mir|..v,cs, 

Si'ViTal  Iku' till- •-  air  iiudlvi.l  111  till  tiitiiri  I atr  nt  t Ik 
lakrs.  'Iisii  ot  t Ik  k iir  thr  ilrptli  to  voliiiiir  rat  lo  atkl  I hr 
iiutririit  input.  I hr  ilrpth  to  volume  ratio  m man-m.ulr  lake'  , 
siicli  as  till'  I’aii  1 1 1 ion  ri'srrvo  i r . , i>  r out  ro  1 1 ali  1 r within  limits. 
Thr  control".  proposoJ  in  thr  stiuly  will  rrmovr  the  major  luitrient 
ini>uts  hut  thr  natural  iii|uits  will  ri'iiiain. 

Sever. il  p.iraiinters  assoriateil  with  nutrient  input  are  nerJeii 
for  thr  maiiitrnance  of  aquatic  jilatit-..  .Some  ot'  these  are 
discussrii  in  the  followinj;  section. 

A l^^l  (ifowth  I’a  raiiiet  ers 

Phosphorus  concentrations  as  low  .is  0.01  m^/ 1 are  helieveti 
to  he  capable  of  suiiportiiq;  aly;ae  blooms,  p Avaihihle  sampling 
inforniation  on  the  Papillion  shows  minimuiii  values  in  excess  of 
this  level,  even  in  areas  where  mari-nuKle  loads  are  at  a mininiiim 
These  minimum  values  indicate  a hinh  hackyround  level  may  exist 
due  lo  natura 1 1 y occurr  mu  processes  and  added  soil  nutrients. 

.\'itroj>en  is  also  required  for  al^;ae  blooms  at  a[)[)rox imat e 
lower  limits  of  O.iSO  mg/ 1 of  inorganic  nitrogen.  The  nitorgen 
input  from  the  air  through  nitrogen  fixation  can  he  as  high  as 
5 Ib./acre/yr.  or  approximately  0.92  mg/l/ycar,  assuming  that 
growth  can  occur  in  the  upper  two  feet  of  the  lake. 

Algae  can  utilize  CO,  as  a carbon  source  at  concentrations 
much  lower  than  those  present  from  atmosiiheric  equ i 1 ibr  ia  . 
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A 1 M) , scvrr.il  tiMco  i-lomciits  .nc  rcijiiirod  for  ;il);.ic  >’,rowth. 

.in-  av.i  1 1 at' 1 !•  in  I'.rounili'a  i nr  , aiul  tho  initial 

ali;al  in  iisnrvo  i r No.  1(>  i lui  i o.i  t os  that  ttioy  o\ist  in 

adcqii.iti'  iju.int  1 1 1 os  in  aroa  i%ator'-. 

\ dotailod  analysis  of  tho  potontial  ('roiiloiii  will  dopond 
on  tho  fin.il  individual  concont  ra  t i ons  as  koII  as  the  ro  1 a t ionsh  1 1> 
hotvsoon  those  paraiiiot  ors . Althoiip.h  a pri-diction  of  tho  fiituro 
• tatc  of  a lake  is  not  possible  without  o.xhaustivo  stud>  , tho 
I'l'oposi’d  controls  will  s ij;ni  f leant  ly  reduce  tho  potential  for 
cultural  eutrophication  and  imjirove  the  condition  of  the  impound- 
ments. Additional  studies  of  the  I’apillion  ie.servoirs  are  now 
beinj;  undertaken  by  the  Cor])s  of  taiRineers. 

Control  Measures 

Temporary  controls  can  be  used  to  eliminate  isolated  or 
short-term  I'rohlems  due  to  extreme  eutrophication.  These  are 
1 1 St  od  bel ow : 

1.  Herbicides  and  a l>>aec  ides  ^ : Cojiiier  sulfate  and  other 

herbicides  are  used  in  lakes  to  control  the  growth  of 
alftae,  but  have  shortcoiii  i nj;s , such  as  toxicity  to 
living;  organisms  in  excessive  concentrations.  Also, 
these  chemicals  may  accumulate  in  bottom  muds  in 
insoluble  compounds,  may  be  corrosive  to  jiaint  and 
e(|uipmcnt  and  may  have  other  siile-cf  fects.  Care  should 
be  taken  in  use  of  aln.aecidcs  and  herbicides  since 
over-ki  1 1 inf>  algae  at  one  time  may  cause  an  oxygen 


192 


i-li'l  1C  il'iicy  due  to  decompo^  1 1 iiui  ol  t lu'  ile.ul  .ilf^.ic. 

Mixing;;  '-lixiii^;  of  the  is.iter  hod\  li.i  . tvvo  ni.iior  ii.ip.u  t-  ; 
dost  r.it  i f icat  ini)  ,iiid  ox \ kcii.i  t i on  . IH  -. t r.i  t i f i c.i  t i nii  r .iy 
c.tuse  an  acce ) er.i  f i on  of  -aicce-.s  ions  due  to  tin 

in.'i  I lit  on;ince  of  nutrient  levels  in  tlu-  upper  sui-f:ue-.. 
However,  mixinj;  the  ox\-^en-rich  u|i['('r  water  l.ii’crs  with 
the  lowi-r  water  l.iyers  maint.iins  an  oxyi;eii  h'vel  ,it  the 
water- sed  iment  interf.ice  which  will  prevent  rodiution 
and  release  of  nutrients  from  the  setlimi-nt.  Iheret’ore, 
nutrient  laden  materials  reaching  the  sediment  will  he- 
confined  and  unuv.a  i 1 ah  1 e for  aljtal  p,rowth. 

7i.  I'redgins’.  l)red)>inj;  deepen-  an  are;i  in  a l.ake  to  a depth 
that  will  [irevent  e.rowth  of  larjter  plants,  and  removes 
accumulations  of  nutrient  rich  orjtanic  sediments. 

However,  the  dred>;inj;  process  liheiaites  nutrients  at 
a high  rate  to  the  rest  of  the  lake  water  and  often 
triggers  algal  blooms. 

4.  Harvest  ingj-7:  Methodsand  equiixnent  are  available  for 
removal  of  aquatic  plants.  These  include  reservoir 
drawdown  and  drying,  burning,  hand-pulling,  h;ind-cutt  ing, 
hand-raking,  chain-dragging,  hand-operated  underwater 
weed  saws,  and  power-driven  underwater  weed  cutting  and 
weed  removal  units.  The  cost  of  these  methods  should  be 
weighed  against  the  benefits  since  the  harvesteii  jilants 
would  contain  some  fertilizer  value  and  certain  types  of 
algae  make  high  protein  feed  for  cattle. 
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!> . l)ilutini\;  Ihis  is  k com|i  1 i slu'il  ti\  u'.ini^  t tu-  l:ik<- 

for  local  i;oil  i ri' i i;.i  t i on  on  siiitahly  rccopt  i vo  l.itul  near 
the  reservoir.  Ihe  lami  removes  The  nutrients  aiul  the 
"v  lean"  jtroiuuiua  t tr  I'lcnvs  hael.  into  the  reservoir  anJ 
dilutes  the  remajninj;  nutrients. 

(i.  Biolojtieal  agents:  H i o 1 oj;  i ca  1 aj;ents  could  he  used 

to  stop  major  j;rowth  of  a nuisance  organism.  l.xani])les 
are  predator  organisms  and  competitive  organisms  which 
reduce  the  numbers  of  nuisance  organisms. 

These  control  possibilities  should  be  more  fully  evaluated 
in  a more  detailed  analysis  when  temporary  controls  are  reiiuired. 
The  control  method  or  combination  of  methods  required  will  def'end 
on  eacli  specific  situation 

Conclusions 

The  control  measures  proposed  for  all  Plans  should  be 
incorporated  in  future  planning  to  protect  the  Papillion  Reser- 
voirs. These  controls  will  significantly  reduce  the  potential  for 
extreme  eutrojihication  conditions.  Temfiorary  control  methods  are 
presented  to  reduce  problems  which  may  develop  in  particular 


areas . 


I.  COM  1.1I''U)N\  W|i  |.;i  ( I'M'II  NIVM  l(l\S 


I li  1 • ■■  I Uil  h.i  s [ii  i-  -I'll  I I il  tin  ,1  1 1 u.i  ■ t t u.i  1 I I ,;i.i  u.i  ',1  Kii  111 

I'.ir.iiiK  t ii'-, , ,iiui  .1  I'l  .1  1 1 irii.i  I 1 V.  r h;i'-  si,  1 (.-t- 1 ( d thn-c 

pl.iiis  .mil  uiu'  major  laiui  troatmiait  option,  and  Iri'^  di„i.'l  ip'.i 
cost  c't  imatt's  t'or  the  pri't'cifi-d  altcriiat  ives.  In  ordi-r  to  ii.aki' 
final  selection  of  a plan  for  iiii|d  eiiient  at  ion,  this  wasteuatir 
stud)'  must  he  intejtrated  with  the  other  portions  of  t lu-  lirhan 
Stuilv  t'or  interactions  with  w.iter  su|ipl\,  recreation,  flood 
control  and  other  factors,  and  tin  interrat  ed  jilans  evaluated 
on  env  1 ronnient a 1 , social  .iiul  t'conomic  bases.  The  staff  of  the 
(orj)s  of  fnjjineers  will  make  the  t nt  ion  and  evaJuation 

as  part  of  the  Urban  'study. 

The  results  of  this  procedure  will  provide  the  [iiiblic  with 
the  information  rcc|uired  to  choose  an  alternative  to  be  im|Wem- 
ented.  The  choice  of  the  final  alternative  should  be  r,i\en  highest 
[iriority.  In  carrying  out  this  study,  the  need  for  further 
consideration  of  certain  s[ieeific  topics  has  become  evident, 
which  should  be  |iart  of  the  continuing  planning  process. 

Ihe  t'ollowing  list  presents  recommendations  which  include  both 
iiii[)l  ementat  ion  of  facilities  and  various  studii-s  required  to 
aid  the  (ilanning  process.  The  list  is  based  on  the  assumption 
that  high  levels  of  treatment  will  be  re<|iiir<'d  (in  IDSS)  by 
IT.  92-!)()0  and  that  some  degree  of  land  treatment  will  be  accejit- 
able  to  the  public.  The  list  is  arranged  in  order  of  priority, 
based  on  jiroviding  reliable  operation  of  e.xisting  facilities. 


ini-ct  1 ni;  i',)77  rt‘»ju  i rcniciit  s , .niii  jirov  ul  iiu;  ua  si  1 1 r t i c.i  I ncnt  , 

conihiiU'i.i  '.cvM'r  ini'rflow  fn.atnu  nt  .md  stoi-nuai'i  t ic.it  u-iit  . 

I.MU.V  AC  IION  - I’k  U)l(  T0_  I'J?'* 

I.  1 he  major  urtiaii  aicas  arc  presently  prc)>;ress  i ng  tow.ird 

sa  I i st'ae  t i on  of  the  l‘J77  reijii  i rement  s for  secondary  treat- 
ment. This  projtress  should  he  continued. 

J.  Sewer  use  charjtes  for  .ill  communities  slioiild  be  developed 
based  on  the  rcijiu  rement  s of  I’l.  OJ-.SOO  so  that  future 
^rant  applications  will  not  be  delayed. 

7> . Industrial  flow  and  quality  monitoring  now  e.xists  in  the 

area.  Intensified  and  e.\paiidod  industrial  waste  monitoring 
is  needed  to  develop  the  data  base  required  for  industrial 
sewer  use  charges,  and  future  designs  of  treatment  systems. 

4.  The  diversion  structures  along  the  Missouri  River  inter- 
ceptors have  frequent  overflows  of  raw  wastewater  due  to 
malfunctioning  equipment.  .4  system  of  automatic  controls 
.ind  restructured  by-jiasses  should  be  imjil einent ed  to  reduce 
these  overflows. 

5.  The  corrosion  problem  is  very  severe  in  the  Ol’CC  treatment 
plant  causing  reduced  reliability  and  performance.  A 

study  of  the  contributing  area  should  be  ]ierformed  to  locate 
the  sources,  and  to  determine  corrective  measures  to  be 
taken  to  eliminate  the  sources. 

f).  A demonstration  of  land  treatment  technology  should  be 

implemented  at  Boys  Town  to  evaluate  the  impacts  of  this 


1 1 chill' 1 oj’.y  III  t lie  loc.il  I lim.itr 


Hill  '.U  I I liul  K i I ll  i (H'.l  1 
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.ii;i  ll  nil  iir.i  1 [ir.ii  t i ^ c-*; . 

7.  T)ic  moih'l  1 nj',  in  tins  ri'iiort  i I'.i'cil  ini  ia  i -it  i n-..  .i.itn. 

'llu'si'  iiiiiili-ls  slioiilil  he  vci  it  ii'il  at  both  Inw  ami  ' tonii  flow 
coiiil  1 1 inns  and  tin-  'tissouri  model  should  he  exti-nded  farther 
iipst  ri  an . Monitorinj;  and  .iirve  i 1 I ance  program'',  should 
he  developed  to  determine  the  i)ii,ility  of  storm  diseharjjes 
and  eomhined  sewer  overflows. 

S.  The  natural  inputs  to  the  proposed  Papillion  Iteservoii'. 
should  he  investigated  in  a field  study  and  i neor[nira t ed 
into  the  eiirrent  re-evaluation  h>-  the  (iorps  of  fngineers. 

9.  The  future  choice  of  the  wastewater  and  stormwater  manajtement 
plan  is  highly  de]ieiided  on  the  flow  condition  in  the  Missouri 
Kiver.  Major  iijistream  diversions  will  significantly  in- 
fluence tlu‘  treatment  costs  for  the  area.  This  report 
should  be  directed  to  the  appropriate  apencics  to  show  the 
cost  impacts  associati'd  with  such  reduced  flows  in  the  River 
and  further  efforts  should  then  he  made  to  define  future 
flows. 

* lO.  ITie  effect  of  stormwatir  discharges  on  water  quality  is  not 

well-defined.  In  this  study  the  short-term  stormwater 
discharftes  are  evaluatetl  on  the  s.ime  water  quality  standards 
developed  for  continuous  wastewater  dischar^jes.  ITirther 
investigations  are  recommended  to  determine  the  duration 
and  majinitude  of  the  imp.ict  of  such  discharges  to  di-termine 
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v\ntlh--i  in  tiu'  iv.itci-  (jii.ility  • t .nki;i  i il 

ij'I't  "I'l  l it  f . 

:i.  I hi-,  iciiort  I I csi'iit  s two  lusio  im-thoils  of  tio.itiiu:  tin 
Miiah.i  ('ombiiu'd  scwi  r nvorriow.  to  t lie  ‘'lissoiiri  Ki\rr. 

Knih  nu’thiuls  arc  very  cx])('iisivc  and  a itioirc  is  liij;hly 
dciu’iuicnt  on  Kiver  (low  and  water  ((uaiitv'  reqii  i ri'inen  t s . 
1-urtlier  evalualion  of  this  area  is  required  usinj;  an 
expandtxl  and  verified  model,  a rcfiiuxl  definition  of  water 
quality  requ  i r enient  s for  storm  flow,  and  refined  Kiver 
Ilow  charae ter i St ie s . 

IJ.  This  study,  in  conjunetiun  with  the  rest  of  ihe  urban  study, 
I'ssentially  satisfies  the  1 TA  technical  requirements  for 
J08  planning’  as  defined  i n I’l. ‘Jd- fiOU . The  results  of  the 
studv  should  be  used  as  a base  for  the  develoinnent  of  the 
201  requirements  for  each  of  the  facilities. 

1 .'S , (.'ontinue  to  iin[)lement  feeillot  controls  and  to  strive  toward 
the  increasing;  use  of  j;ood  agricultural  practices  to  reiluce 
the  adverse  cflects  from  these  sources  on  the  local  streams. 
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1.  Tht  rc'sult-.  of  the  \.iru)us  '.i.iiiios  slumhl  lu'  i nl  i'.’ r.i  i iil 

u 1 1 li  rtu-  chost'ti  .j  1 1 cni.i  t I Vf  .is  ot  the  cont  i im  i di: 

pi  . mil  i 11^  proci's  ... 

2.  The  w.i  st  I'w.i  l ei'  pl.iiils  stuiuld  ho  iipj'.radod  to  satisfy  tho 
hij'.h  lovois  ot'  treat  [IK  lit  roi|n  i red  hy  I’i.  hJ-at'O.  I'roatmont 
roiju  1 fL'nii'iit  s ot  tlu-  ''laiur  llihaii  pl.uit<  fur  the  water  (|iia  1 i t y 
standards  ire  hi^tiJy  di-pendeiit  on  Missouri  River  flovs. 

■S . 1 h i s wastewater  matia^;etnont  stiui>  shows  that  l.iiid  ap['l  icat  ion 

IS  tho  must  viatilo  at  hip.hoi  troatiiioiit  li-vols  and  in  tin.' 
non  and  minur  urti.in  areas.  If  t lie  Buys  luwn  doinunst  rat  ion 
results  are  positive,  laiiii  ap|il  i«.at  iun  shun  hi  he  j;iveti 
hi^h  priority  in  the  seUction  uf  treatment  for  these  areas. 

■) . T'onstruet  the  iijistream  treatment  facilities  for  the  combined 
sewer  areas  ot'  the  I’.ajiillion  creek  basin  and  (iounc  i 1 Bluffs 
area  . 

5.  Iiiipl i-ment  a treatment  system  tor  abatement  of  pollution 
from  the  combined  sewer  overflows  ot'  the  Omaha -M  i ssour  i 
River  sewerap.e  system  usiiij;  the  results  of  the  early 
ac  t 1 on  stud ies . 

t).  Implementation  of  a major  land  treatment  option  for  the  major 
urban  area  depends  upon  the  results  of  the  evaluation 
port  ion  of  the  Urban  Study,  the  Buys  lown  land  treatment 
demonstration,  the  industrial  waste  monitoring  program, 
and  (lublic  accejitance.  If  these  results  are  positive, 
implementation  of  a major  land  treatment  system  for  the 


I i)‘.i 


western  sites  should  he  jjiven  hif;h  [)rioritv  in  tite 
seleetion  of  treatment  for  the  urh.in  flows, 
l.onstruct  the  upstream  treatment  facilities  for  the  urhan 
stormwater  runolf  as  required  liy  future  standards  and 
community  development . 
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MASS  DIAGRAM 
LEVEL  1 

RESIDENTIAL  f,  IN'  '"RIAL  [Q>2  MGD)  (Ml NOR -DR BAN) 
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MASS  DIAGRAM 
LEVFL  2 

RESIDENTIAL  5 INDUSTRIAL  (Q>2  MGD]  (MINOR  URBAN) 
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‘>|>ev  ill  rates 

1 ' U’ 

sew«T  ise  ch.ir>;r  .i 

1 : en . 

r 'v  i:o 

• » n 1 f a r V sewer  t . ' 

er  »,  ! “.it  e . 

1". 60. 020 

C.  1 lect i on  d 1 > t r 1 c ' 

s . 1 1 r 'he  ’n ••  ers  1 ' « 

'•  i tv  m-»r 

omputation  of 

such  use  chaise  f r 

all  pr‘*mscs.  tne  d;r‘’.t 

u I'l  p.ib 

jT  1 1 1 ? i C'^  •- h,i  1 1 il I \ j lie  t '.p  - 1 * >■  J n t ^ i 1 1 1 » c ^ in  . ■^  i niariHcr  i *■ 

hv  shall  JeiPmune  tit  usinj:  -i  ‘'inter  r»irTPi  as  h base.  lOrd.  iJXJ 
hih  M,  Nn"  {-rioi  i fti.  «;p;,r ,-:nh,.r  t . i >n  t OrJ.  nSH') 

luno  19S'»)  . 

P.t'O.nso  water  gupply.  Us^rs  of  the  sanitiry  sew  iije  svstem 

ot  the  Citv'  of  Lincoln  naving  a private  water  sipply  ■'hi:h  is  di  har>ted 
into  siich  -^anitary  scw.iije  svstem  shall  m-ter  same  at  the  user's  expense  mJ 
he  billed  at  the  sane  rate  as  that  app»lie,l  to  like  w.jst->mers  iSinK  city 

water  siipplv.  Wh»*ie,  in  the  ud^jmenl  o!  the  direct  r f public  utilities, 
hv  reason  of  special  or  unusual  conditions,  such  meter  re.pii  renent  •;  would  be 
inequitable  or  unfair  to  the  user,  a special  rate  r.a..  be  established  by  ad- 
ministrative rule  -.r  rejjuiation.  with  approval  of  the  mayor.  fOtd.  djH4  (|4, 
Uilv  M,  piior  Hrd.  KJ04  September  ^0.  Ord . “H.^S  . 

Aujjiisf  15,  1‘U*J  Ord.  US.  lune 

1*^.60.070  Spec  1 a 1 rates  W'here.  m t^;e-  lud^menf  ot  the  director  of 

public  utilities,  by  reason  ot  special  conditions,  the  application  of  the  use 

charges  hereinbefore  set  forth  would  be  inequitable  or  unfair  to  either  the 
cit.'  or  the  user,  or  in  cases  where  the  character  of  the  sewa>;e  fr''m  a non- 
resulential  user  is  such  that  an  oldititmaJ  burden  is  placed  upon  the  ^ewa^e 
system  ,^;eater  than  that  imposed  bv  the  avci  i|;e  sewa>;e  delivered  to  the  sewa>;e 
disposal  plant,  a special  rate  nay  be  established  b>  .i  contract  or  by  admin 
istrative  rule  or  reKulation  with  the  approval  of  the  ma.  >r  lOrd  ‘ChJ  Ji'', 
lul>  .51.  Idf,-  prior  Ord.  HJ04  H5.  September  5(»,  l >t  > 'ird.  n .Hu  n'.  fune  5, 

1957) . 

17.60.090  Sewer  use  charge  a lien.  Ihe  sew<  r use  haijjes  provided  for 
in  this  cli.ipter.  toKother  with  all  *ther  charices  ,ind  penalties,  sh.ill  he  and 
are  herebv  declared  to  he  a lien  upon  the  pr*'pertv  t r«)m  the  time  >uch  chatKe 
becomes  due  until  paid,  and  may  be  vt)ll«*iteJ  from  either  the  owner  or  the 
person,  firm  or  corporation  requestin^j  the  s«Tvue,  and  may  bo  collected  in 
the  same  manner  as  other  municipal  t.nes  are  vcrtitied,  asses>ed,  collected 
and  returned.  (Ord  hSKO  (|q , .hme  I'lS"*). 

17.6<».120  '£7!**’  ^ys5em  created.  Ibere  is  hereby  v.reated  the 

Lincoln  sanitarv  sewer  system  Tor  the  purpose  of  pertorminij  the  functions  ot 
the  sanitarv  sewa({e  collection.  treat;nent  and  disposal,  and  charged  with  the 
administration  of  the  provisions  of  this  chapter,  all  unJei  the  direction  ot 
the  mayor  and  director  of  public  utilities.  Ihc  personnel  and  tavilitics  of 
the  Lincoln  water  system  shall  be  utilized  to  bill  ind  collo«.t  sewage  use 
charj^es  and  to  conduct  such  other  admi  n»  st  rat  i ve  and  business  affairs  of  the 
Lincoln  sanitary  ^ewer  system  as  the  <lireitor  may  direct  (Ord.  92H4  t|s. 

July  51,  1967  prior  Ord.  H204  8S,  Scptembci  .50.  1905.  Ord.  oSH')  p|U\  June  %, 
I0r>7)  . 
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iJi.  iT  OfCJAINtb  by  'bi'  City  Cour.cil  of  the  City  of 
Lincoln,  Nebraska; 

Section  I.  T.h.it  '»itl<-  17  of  the  Lincoln  .'■'unicinal  Code 
bo  and  it  neroby  is  aitondod  by  addin>i  thereto  a now  section  to  bo 
numbered  Section  17.58.010  to  r^’ad  as  follow-.; 

"17.58.010  nof  in  1 • lon.s  . Lnless  the  context  soecifically 
indicates  otherwise,  the  irioanim  of  terms  used  in  this  chapter 
shall  be  as  follows: 

(a)  "aOD"  (denotin-j  i-iochenicai  oxyqt.-r,  demand)  shall 
mean  the  quantity  of  oxyq<-n  utiliii'J  in  tfie  biochemical  oxi.’ation 
of  organic  matter  under  standard  laboratory  procedure  in  five  (5) 
days  at  20*  C,  expressed  in  milliera.".s  ;x-r  liter. 

(b)  "Building  drain"  s.h.ill  me.in  that  part  of  the  lowest 
horizontal  piping  of  a drainage  system  whic.h  receives  the  discharge 
from  soil,  waste,  and  other  draii,age  pi]3cs  inside  the  walls  of  a 
building  and  conveys  it  to  the  buiiUing  sewer,  tno  building  sewi-r 
beginning  outside  die  outer  wall  of  Uu-  ouilding. 

(c)  "Building  sew<-r"  shall  mmin  thi-  extension  from 

the  building  dram  to  the  public  sewer  or  other  place  of  dispteial. 

(d)  "City"  shall  mean  the  City  of  Lincoln,  Nebras'K.a. 

(e)  "Combined  sewer"  shall  mean  a public  sewer  receiving 
both  surface  runoff  and  sewage-. 

(t)  "birector"  sliall  mean  the  bin-ctor  of  Public  Utilities 
of  the  City  of  Lincoln,  Nebraska,  or  his  authorized  deputy,  agent. 


or  representative. 


vq)  "''..vr;  .ivjo '■  w.^-ti's  from  the  domontic 

and  comjT.f  r c 1 a 1 j.repar  i r ; , • - i i , J.ia  ui-.pensir.q  of  food,  and 

fron  the  har.diinq,  storaTe,  anu  of  produce. 

(.h)  "Industrial  wastes"  sr.all  :aoan  the  liquid  wastes  fror 
industrial  rtanuf  .ict  ut  *r.q  procossi's,  ••  r i ic  , or  business  as  distinct 
from  sanitary  sewaqe. 

(i)  "Natural  out. i t M all  -v  a.i  any  outlet  into  a water- 
course, pond,  ditch,  lake,  or  otiier  oo  ly  of  surface  or  qroui.dwator . 

(l)  "Owner"  shall  r.<  an  a.-.y  person  who,  alone  or  jointly 
or  severally  with  others,  has  leoal  title  to  or  charqe,  care,  or 
control  of  in  any  capacity  of  property. 

(k)  "Person"  shall  mean  any  individual,  firm,  company, 
association,  society,  corporation,  or  qroup. 

(l)  "pH"  shall  mean  th<  loqarithm  of  the  reciprocal  of 
the  weiqht  of  hydrogen  ions  in  grams  per  liter  of  solution. 

(m)  "Properly  shredded  garbage"  shall  mean  the  wastes 
from  the  preparation,  cooking,  and  dispensing  of  food  that  have 
been  shredded  to  suc.h  a degree  that  all  particles  will  be  earned 
freely  under  the  flow  conditions  normally  prevailing  in  public  sewers, 
with  no  particle  greater  than  one-half  (1/2)  inch  (1.27  centimeters) 
in  any  dimension. 

(n)  "Property"  s.hall  mean  any  piece  or  portion  of  real 
estate,  including  all  buildings  an.  structures  located  thereon, 
having  a sewer  or  drainage  system  which  immediately  or  remotely 
discharges  into  a public  sower,  natural  outlet,  or  both. 

(o)  "Public  sewer"  shall  mean  a sewer  which  Is  controlled 
by  public  authority. 

(p)  "Residence"  shall  mean  property,  or  that  portion 
of  property,  used  exclusively  as  a dwelling  or  living  quarters  by 
one  or  more  natural  persons. 

(q)  "Sanitary  sewer"  shall  mean  a public  sewer  which 
carries  sewage  and  to  which  storm,  surface,  and  groundwaters  arc 
not  Intentionally  admitted. 

(r)  "Sewage"  shall  moan  a com)'' nat  ion  of  the  water- 
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carried  waslfs.  f rnr.  ; r r t y , L.  r '-.-.‘i  '..u:..  <jioar.il,  surface, 

and  5toriT.wat  IT  . .1  . :,.iy  1<,-  ...r.t  . 

(s)  "Sewag>!  troal:  ..T.t  plan;"  3;. all  : .'di.  aiiangcnont 

of  devices  a.nd  structures  useii  for  treating  ri-wage. 

(t)  "Sewage  works'  shall  it, oar,  all  facilities  for  col- 
lecting, pumping,  treating,  ar..  disposing  of  sewage. 

(u)  "Sewer"  shall  mean  a pipe  or  comluit  for  carrying 

sewage . 

(v)  "Shall"  IS  mandatory;  "V.ay"  is  permissive. 

(w)  "Slug"  shall  moan  any  ilir.charge  of  water,  sewage, 

or  industrial  waste  which  in  concentration  of  any  given  constituent 
or  in  quantity  of  flow  exceeds  for  any  period  of  duration  longer 
than  fifteen  (15)  minutes  mor<-  than  five  (5)  times  the  average 
twenty-four  (24)  hour  concentration  or  flows  daring  norrr.al  operation. 

(x)  "Storm  sewer"  s.'iall  .-nean  a public  sewer  which  carries 
storm  and  surface  waters  and  drainage,  but  excludes  sewage  and 
industrial  wastes,  other  than  unpolluted  cooling  water. 

(y)  "Suspended  solids"  shall  mean  solics  t)<at  eit.’.er 
float  on  the  surface  of,  or  are  in  sus[)onsion  in  water,  sew.ige , 

or  other  liquids,  and  which  are  removable  by  laboratory  filtering. 

(z)  "Watercourse"  sh.ill  mean  a channel  in  w:-.ich  a flow 
of  water  occurs,  either  continuously  or  intermittently. 

(aa)  "Hearing  board"  shall  mean  that  boaro  appointoii 
according  to  provisions  of  Section  17.58.180  of  this  chapter." 

Section  2.  'I'hat  Title  17  of  the  Lincoln  .Municipal  Codi' 
be  and  it  nereby  is  amended  by  adding  tlien  to  a new  section  to  be 
numbered  Section  17.58.020  to  read  as  follovis: 

"17.56.020  Disch.irge  of  untreated  sewago--Unlawf ul . 

It  s)iali  lh*  unlawful  to  di.schirge  to  any  natural  outlet  within 
the  City  or  within  throe  miles  of  the  corporate  limits  tliereof  , 
or  in  any  area  under  t)io  jur  x .d  1 ct  ion  of  the  City,  any  sewag<’ , in- 
dustrial wastes,  or  other  polliu.’.i  waters,  except  where  suit.ible 
treatment  has  U.-en  provided  in  accordance  with  subsequent  provisii^ns 
of  this  chapter." 

Section  3.  That  Title  17  of  th<>  Lincoln  Municip.il  Coiie 


l.e  .ind  it.  her<;by  is  ariTiJi'J  ;,y  ...  i th-Ti  • .1  10-  SfCt.ifj.,  t,o  d.- 

numbered  Section  i7.58.03  y tiy  n i . ,is  tj’. 

''17.58.03C  Sischi r ;c  . into  s.ir.i*  iry  .fv.',  rs-- .yn.  -.  r.n t 
permitted . No  person  sitail  disi,.’.,'.rqe  or  ,.-ius'  to  oe  ,'isc.'.,ir  Tod 
any  stormwater,  surtace  water,  erour,dv.it>T . ror..  r .r  f • f , or  '■.ubsiriaco 
drainage,  to  any  :i.ii..tary  sew.  . 1. neon  ta: 1..1  ted  cooiiiv;  w.it'  r ano 

unpolluted  inuustrial  proces.s  w.iter  ray  i.v.-  <.  1 sc..  1 'g-jv;  to  a sat.i- 
tary  sewer  only  if  expressly  aut.borized  by  L.be  director." 

Section  4.  '.'.bat  .itie  .7  of  t.-c  Lined..  .'lu:..cipal  Code 

be  and  it  hereby  is  amended  py  ad.-i.t  i thereto  a now  section  to  bet 
numbered  Section  .7.58.040  to  rea..  oi  follows: 

" 17.58.040  Lischare.-  of  stormwater  anc  ot:,er  unpolluted 
waters . Stormwater  and  all  ot:..  r untiolluted  drainage  shall  be 
discharged  to  such  sewers  as  are  specifically  designated  as  com- 
bined sewers  or  storm,  sewers,  or  to  a natural  outlet  approved  by 
the  director.  Industrial  cooling  w.itcr  or  unpolluted  process 
waters  shall  be  discharged,  at  the  request  of  the  director,  to  a 
storm  sewer,  combined  sewer,  or  natural  outlet." 

Section  5.  That  Title  17  of  t.he  Lincoln  .'lunicipal 
Code  be  and  it  .hereby  is  amended  by  adding  a new  section  to  be 
numbered  Section  17.58.050  to  read  as  follows; 

"17.58.050  Dischargo.s  into  public  so'..’.  rs--Typcs  not 
permitted.  No  person  shall  uischarg.-  or  cause  to  ue  discharged 
any  of  the  following  described  waters  or  wastes  to  any  public 
sewer : 

(a)  Any  gasoline,  benzene.  .-.ap.t:.a,  fuel  oil,  or  other 
flanunable  or  explosive  liquid,  solid,  or  gas. 

(b)  Any  waters  or  wasti's  containing  toxic  or  poisonous 
solids,  liquids,  or  gases  in  sufficient  quantity,  either  singly 
or  by  interaction  with  other  wastes,  to  injure  or  interfere  with 
any  sewage  treatment  process,  constitute  a nazard  to  humans  or 
animals,  create  a public  nuis.inco,  or  create  any  hazard  in  the 
receiving  waters  of  the  sewage  troatinunt  plant,  including  but  not 
limited  to  cyanides  In  excess  of  two  (2)  mg/1  ar.  CN  in  the  wastes 
as  discharged  to  the  public  sewer. 


( ) i.r.y  w.itf-rs  or  ^ , i .1  lower  to  in  S.5, 

or  navi.'.o  ii-.y  o'hor  corrosive  t;y  »•;  ol  cau.*r.g  dar.ago 

or  hazard  to  structures,  c.i  ; ii'i  en t , anu  iHirsonn.'!  of  t:.e  s-’W.i 
works . 

(uj  holiJ  or  vir.ci  ..  Sih.ra.-.C'  ir;  riu.l.'.  t i t ;o3  or  of 
sucli  bi/e  cap.iole  of  causing  . r r -ft  i ‘'r.  to  t:,i  l.ow  i;  s'.wors, 
or  other  interference  with  t:.e  ,>rooer  o;-  r..tion  of  tne  sewage 
works  such  as,  but  not  linited  to,  ashes,  cindc’ r . , s.i.’.l,  nuci , 
straw,  s.havings,  netal,  glass,  r.iiu,  f<  ■•t.ers,  t.ir,  plastics, 
wood,  unground  garbage,  whole  blood,  paurufi  rr„ir...re,  ,hair  and 
fleshir,i;s,  entrails  and  j-aper  -..ihes,  cups,  towels,  s.ilK  containers, 
etc.,  either  whole  or  ground  i,y  garbage  grinders." 

fjection  fi . That  Tit..-  17  of  t.‘.e  Lincoln  .Municipal 
Code  bo  and  it  herefjy  is  amende.;  by  adding  a .new  section  to  be 
numbered  Section  17.58.760  to  rea  . as  follows: 

"17.58.060  Disch.i  rgn  s .’■p  public  severs--Typcs 

pi-rmitted  at  discretion  of  director.  No  riorson  shall  discharge 
or  cause  to  be  discharged  to  any  public  s<’wer  tne  following  described 
substances,  materials,  waters,  or  wastes  if  it  appears  likely  in 
t.he  opinion  of  t!ie  director  that  such  wastes  can  harm  the  public 
sewers,  ..ewage  treatment  process,  or  c•q^llt)^■.'nt  , have  an  adverse 
effect  on  the  receiving  btrVa.m,  or  can  otherwise  endanger  life, 
limfj,  public  property,  or  cc>n;itituto  a r.-isance.  In  forming  his 
opinion  as  to  the  acc<.g  ■ t abi  1 1 1 y of  tsese  w.istes,  the  director  will 
give  cor.s  iderat  ion  to  sucli  factors  .i..  ti.  - quantities  of  subject 
wastes  in  n l.ition  to  flows  and  vi-locitie.  in  the  sewers,  materials 
of  const  ruft  of  the  m-wors,  ;,,jture  of  the  sewage  treatment  pro- 
cess, capacity  of  the?  sewage  treatment  plant,  degree  of ' treatabi li ty 
of  wastes  in  tne  sewage  treatment  plant,  and  other  pertinent  fac- 
tors. The  substances  prohibited  are: 

(a)  Any  liquid  or  vatior  having  a temperature  higher 
than  one  hundred  fifty  (1801*  I'  {65*0. 

(b)  Any  w.iter  or  waste  containing  fats,  wax,  grease, 

or  oils,  whet!. IT  emulsified  or  not,  in  excess  of  one  hundred  (100) 
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imj/1  or  containing  substances  whict;  r.ay  soli. lit', • or  becor-.e  visccus 
at  tenperatures  between  thirty-twn  (32)  and  one  hundred  fifty 
(150) • F (0  and  65*0  . 

(c)  Any  garbage  thit.  has  not  .ht?en  properly  shreddeu. 

The  installation  and  operatio.n  of  any  garbage  grinder  equipped  with 
a motor  of  three-fourths  (3/4)  aorsepowor  (0.7f,  hp  mi'tric)  ox 
greater  shall  be  subject  to  the  review  and  app^roval  of  the  director. 

(d)  Any  waters  or  wastes  containing  strong  acid  iron 
pickling  wastes,  or  concentrated  plating  solutions. 

(e)  Any  waters  or  wastes  containing  iron,  chromium, 
copper,  zinc,  and  similar  objectionable  or-  toxic  substances;  or 
waster  exerting  an  excessive  chlorine  requirement,  to  such  degree 
that  any  such  material  received  in  the  composite  sewage  at  the 
sewage  treatment  worlts  exceeds  the  limits  established  by  the 
director  for  such  materials. 

(f)  Any  waters  or  wastes  containing  phenols  or  otlicr 
taste-  or  odor-producing  substances,  in  such  concentrations  ex- 
ceeding limite  which  may  be  established  by  the  director  as  neces- 
sary, after  treatment  of  the  composite  sewage,  to  meet  the  re- 
quirements of  the  state,  federal,  or  other  public  agencies  of 
jurisdiction  for  such  discharge  to  ti.e  receiv.ing  waters. 

(g)  Any  radioactive  wastes  or  isotopes  of  such  half-life 
or  concentration  as  may  exceed  limits  established  by  t.he  director 
in  compliance  with  applicable  state  or  federal  regulations. 

(h)  Any  waters  or  wastes  ii.iving  a pll  in  excess  of  9.5. 

(i)  .Materials  which  exert  or  cause; 

(1)  Unusual  concentrations  of  inert  suspended 
solids  (such  as,  but  not  limited  tp.  Fullers  earth,  lime  slurries, 
and  lime  residues)  or  of  dissolved  solids  (such  as,  but,  not  limited 
to,  sodium  chloride  and  sodium  sulf.ite). 

• (2)  Uxcossivo  discolor.at  ion  (such  as,  but  not 

limited  to,  dye  wastes  and  vegetalile  tanning  solutions). 

(3)  Unusual  HOD,  chemical  oxygen  domant. , or 
chlorine  requirements  in  such  .quantities  as  to  constitute  a si.jni- 
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f leant  load  on  the  b>;waqc  trea undent  'v'orks. 

(•;)  Unusaal  vo^ar.i;  of  flow  or  ooncontr  at^un  uf 
wastes  constituting  slugs. 

(j)  Waters  or  waste.;  containing  suh  .tances  wr.i.'f  .ir' 
not  .imenabie  to  treatment  or  reduction  oy  th"  sew.ige  ; reatr.-r.'  pro- 
cesses employed,  or  are  air.enaLiic  to  treatment  only  to  sue;.  dp;iee 
that  the  sewage  treatment  plant  etfluent  canr.ot  meet  the  reguirp- 
ments  of  other  agencies  having  luiisdiction  over  discharge  to  the 
receiving  waters." 

Section  7.  That  Title  17  of  the  hincoln  .’-'.unicipal 
Code  be  and  it  hereby  is  amended  by  adding  a new  section  to  oe 
numbered  Section  17.58.070  to  read  as  follows: 

"17.58.070  Prohibited  di.sc.harqes--.':ature  of  director's 
discijetion  with  respect  to.  If  any  waters  or  wastes  are  dischargeu. 
or  are  proposed  to  be  discharged  to  the  public  sowers,  which  waters 
contain  the  substances  or  possess  the  characteristics  enumerated 
in  Section  17.58.060  of  this  chapter,  and  which  in  the  judgment  of 
the  director,  may  have  a deleterious  effect  upon  the  sewage  works, 
processes,  equipment,  or  receiving  waters,  or  which  otherwise  create 
a hazard  to  life  or  constitute  a public  nuisance,  the  director  .may; 

(a)  Reject  the  wastes, 

(b)  Require  pretreatment  to  an  acceptable  condition 
for  discharge  to  the  public  s.-?wers, 

(c)  Require  control  -over  the  quantities  and  rates  of 
discharge,  and/or 

(d)  Require  payment  to  cover  the  added  cost  of  handling 
and  treating  the  wastes  not  covered  by  existing  taxes  or  sewer 
charges  under  the  provisions  of  Ch.iptcr  17.60  of  this  title. 

If  vhe  director  permits  the  pretreatment  or  equalization 
of  waste  flows,  t>ie  design  and  installation  of  the  plants  and 
equipment  .shall  lie  subject  to  the  r(!Vinw  and  approval  of  tlu.-  direc- 
tor, and  subject  to  tho  requirements  of  all  applicable  codes,  or- 
dinances, and  laws." 

Section  8.  That  Title  17  of  the  Lincoln  Municipal 


i^'ouo  fie  ar.vJ  Kfrrby  h.~ 
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cfion  to  tio 


na.'ni)ereci  Section  to  r'  ,ic  j ; 

"17.58.380  Crease,  oil,  .ir,^  -ar  ■.  i;.n  re,  ; ti  r 
re(;m  red . Crease,  oil,  and  ■,  i.-.c  i tu  rceptor’.  sh.all  .>i>  provi  >;d 
by  the  owner  of  a property  w..  t-.-  -.ni.  .,,.-.  o:  t..i-  rector, 

they  are  necessary  for  t!'..t  pro:  i t m ; 1 i r.  j of  wast.-s  con- 

taining grease  in  excessive  vno-r.r  ,,  or  ,iny  f 1 a-.;  ai , 1 e wastes,  sand, 
or  other  harn'.ful  ingredients:  except  t;.at  such  interceptors  shall 
not  be  required  for  residences.  .Ml  intero  otors  sh.ill  he  of  a 
type  and  capacity  approved  by  the  uirector,  and  shall  he  located 
as  to  be  readily  and  easily  .iccess.hle  for  cleanin'!  and  inspection." 

Section  9.  That  Titl.j  17  of  th.  ■ Lincoln  .".anicipal 
Code  be  and  it  hereby  is  a,c.ende  . by  adding  a new  section  to  ue 
numbered  Section  17.58.090  to  read  ,i:.  follows: 

"17.58.090  Pro  1 ir.ir,.ir'/  • r'-.it.-'.ent  or  f low-e.iualizinq 
f aci  lities--Maintenance  :,y  owner.  T'-  preliriinary  treatment 

or  flow-equalizing  facilities  are  provided  for  any  waters  or 
wastes,  they  shall  be  maintained  continuously  in  satisfactory 
and  effective  operation  by  the  owner  at  his  expensi’." 

Section  10.  That  Title  17  of  t.he  Lincoln  "unicipal 
Code  be  and  it  hereby  is  a.mended  by  adding  a now  section  to  be 
numbered  Section  17.58.100  to  read  as  follow.s: 

" 17.58.100  Sampling  s tat  lo.'.  s--'.’he:.  roc  1 1 red-- 1 nst  al  lat  ion 
and  maintenance.  The  owner  of  any  property  servicou  by  a building 
sewer  carrying  industrial  wastes  shall,  at  the  request  of  the 
director,  install  a suitable  samplin')  station  or  stations  upon  each 
and  every  building  sewer  or  shall  coni, me  said  building  sewers 
into  one  common  building  sewer  upon  winch  one  sampling  station 
shall  be  placed.  The  sampling  station  or  st.itions  snail  bo  fur- 
nished with  such  necessary  meters  and  othttr  appurtenances  in  t.he 
building  sewer  or  sewers  to  facilitate  observation,  sampling,  and 
measurement  of  the  wastes.  Such  sumplii.g  station  or  stations  shall 
be  accessibly  and  safely  located,  and  shall  be  constructed  in  ac- 
cordance with  plans  approved  by  tlie  director.  The  ..im.;,iing  station 
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or  stations  shall  be  installed  ; ■/  tha'  owner  at  .■.is  i.AjJunse,  and 
shall  be  r.aintair.ec  by  hir.  so  as  to  bo  saic!  a:.d  accessible  at 
dll  times . 

Section  11.  That  Title  17  o!  • ,.r>  Lincoln  .".ur.icinal 
Code  be  and  it  hereby  is  amended  i..y  a l : . n'l  a n.'W  ■..■■i:-;or.  to  oe 

numbered  aiiction  17.58.110  to  re, id  as  follows.  < 

"17.58.110  Samplin';  of  w. iters  an.:  wa.'.-.  '•et.sod  of. 

Asl  measurements,  tents,  and  analyses  of  t:.e  cr.aracterist  ics  of 
waters  and  wastes  to  wf.ich  reference  is  made  it.  t;.is  cnaptor  .s.sall 
be  determined  ir.  accordance  with  the  latest  edition  of  "Standard 
.Methods  for  the  Examination  of  Watt^r  and  Wastewater,"  published 
by  the  American  Public  Health  Association,  and  shall  oe  determined 
at  the  samplinq  station  provided,  or  upon  suitable  samples  taken 
at  Said  sampling  station.  Not  loss  than  three  copies  of  the  latest 
edition  of  said  volume  shall  be  kept  on  file  in  tne  office  of  the 
city  clerk  of  the  City  for  use  and  examinat.on  by  the  public. 

In  the  event  that  no  special  sam.pling  station  has  been  required, 
the  sampling  station  shall  bo  considered  to  be  the  nearest 
downstream,  manhole  in  the  public  sewer  from  t.he  point  at  which 
the  building  sewer  is  connected.  S^UIlpllng  shall  be  carried 
out  by  customarily  accepted  metliods  to  reflect  the  effect  of  constituent 
upon  the  sewage  works  and  to  determine  the  existence  of  hazards 
to  life,  limb,  and  property.  (The  particular  analyses  involved 
will  determine  whether  a twenty-four  (24)  hour  composite  of 
all  outfalls  of  a premises  is  appropriate  or  wliether  a grab 
szunple  or  samples  should  be  taken.  Normally,  but  not  always, 

BOD  and  suspended  solids  analyses  are  obtained  from  24-hour 
composites  of  all  outfalls  whereas  pH's  are  determined  from  per- 
iodic grab  samples.)" 

Section  12.  That  Title  17  of  the  Lincoln  Municipal 
Code  be  and  it  hereby  is  amended  by  adding  a new  section  to  bo 
numbered  Section  17.58.120  to  read  .is  follows: 

"17.58. 120  Treatment  of  industrial  waste  — .'.pcci.il 


agreement  with  City.  No  statement  contained  in  this  c)iaptcr  shall 


bo  coMSHucJ  nr.  proventincj  a siio.-inl  d /ror-nont  oi  .ii  rnnfjoniont  be- 
twcoii  t.hc  City  and  the  owner  of  any  property  wh<-ieby  an  industrial 
waste  of  ujiusual  strength  or  character  may  be  accepted  by  the 
City  tor  treatment,  subject  to  payint  therefor  by  the  owner." 

Section  13.  That  Titlr-  17  of  ttie  bincoli.  V.unrcipal 
Code  be  and  it  hcrcl>y  is  anendad  l.y  adding  a new  sc'Ction  to  bo 
numbered  Section  17.58.130  to  read  as  follows: 

"•17.58.130  remit  required.  No  :>erson  stiali  discharge 
or  cause  to  he  discharged  to  any  pulilic  sewer  any  industrial 
wastes  without  a valid  jx?rmit  from  the  director.  When  ttie  director 
has  reason  to  believe  that  an  owner  of  property  has  been  dischar- 
ging, is  discharging,  or  is  about  to  discliarge  any  industrial 
wastes  into  a public  sewer,  he  may  request  sucli  person  to  file 
an  application  for  such  a permit,  which  application  s'nall  bo  com- 
pleted and  returned  to  the  director  within  thirty  (30)  d.ays  after 
the  receipt  thereof. 

All  applications  for  a permit  under  tins  section  shall 
require  the  applicant  to  provide:  t!ie  name,  audress,  and  telephone 
number  of  the  applicant;  the  location  and  legal  description  of 
the  property  to  b»t  covered  by  the  permit;  a general  statement  of 
the  type  of  operations  conducted  and  to  i>e  conducted  on  the  pro- 
p>erty;  a plat  of  the  property  showing  accurately  all  sewers  and 
drains;  plans  and  specifications  covering  any  vvork  proposed  to 
be  performed  under  the  permit;  a complete  schedule  of  all  process 
wsters  and  industrial  wastes  produced  or  expected  to  be  pioduced 
for  discharge  from  the  property,  including  a description  of  the 
character  of  each  waste,  the  daily  volume  and  maximiv'.  rates  of 
discharge,  and  representative  analyses;  and  the  name,  address,  and 
telephone  nuisbcr  of  tlie  person  who  will  [>erform  the  woili  covered 
by  the  permit.  All  applications  stiall  also  require  tlie  applicant 
to  agree:  to  furnlcli  nt  the  request  of  the  director  any  addi- 

tional information  relating  to  the  installation  or  use  of  tlic 
industrial  #ei;cr  for  which  the  p.Tmit  Is  sought;  to  accept  and 
abide  by  all  provisions  of  this  chapter  and  all  other  portinent 
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r>i  il  1 •i.inC'"'.  niul  i r ■|U  1 .1 1 i < ti whir:  niy  ).■  in  t w fiiliiii';  to 

opriiil  (•  .imI  raint.iin  nny  w. ir.tr  jui-tr  .iimnu  ( .ir  1 1 1 i 1 r s , «•-.  ir.jy 
bo  re  Jill  rod  ns  a condition  of  the  accopt  <incr  into  tho  public 
st'wv'rs  of  tliO  industrial  wastes  involved,  in  an  efficient  manner 
at  all  tines,  and  at  no  expense  to  tlie  City:  to  cooperate  at 
iill  times  witii  the  director  in  tiie  i psfiect  i ng , sanplinq,  and 
study  of  tile  industrial  v/astos  and  in  tho  inspecting  of  any  fa- 
cilities provided  for  pret roatnont ; and  to  notify  tho  director 
immediately  in  the  event  of  any  accident,  negligence,  or  other 
occurrence  which  occasions  discharge  to  the  public  sewers  of 
any  wastes  or  process  waters  not  covered  by  tho  permit. 

If,  after  examinatio;i  by  tho  director  of  the  information 
contained  in  an  application  for  a permit  hereunder,  it  is  deter- 
mined by  the  director  that  the  characteristics  of  the  proposed 
discharge  do  not  conflict  with  tlic  pjovisions  of  this  chapter, 
a permit  shall  forthwith  be  issiuni  allov.’ing  the  discharge  of  such 
wastes  to  the  public  sowers.  Uut,  if  it  is  determined  by  the 
director  that  tho  characteristics  of  the  viastos  arc  not  in  com- 
pliance with  the  provisions  of  this  chapter,  the  ai>plication 
shall  be  denied  by  the  director  and  tho  applicant  forthwith  advised 
by  the  director  of  steps  which  must  be  taken  to  insure  compliance 
with  the  provisions  of  this  chapter." 

Section  14.  That  Title  17  of  tho  Lincoln  Municipal 
Code  be  and  it  hereby  is  amended  by  adding  a new  section  to  bo 
numbered  Section  17.58.140  to  read  as  follows: 

“17.58.140  Unauthorized  damaging  of  equipmont--l'nlawf ul . 
It  shall  be  unlawful  for  any  person  unauthorized  by  the  City  to 
damage,  destroy,  uncover,  deface,  or  tamper  with  any  structure, 
appurtenance,  or  egulpmont  which  is_  a part  of  the  sewage  works." 

Section  15.  That  Title  17  of  tho  Lincoln  Municipal 
Code  be  and  it  hereby  is  amended  by  adding  a nev/  section  to  be 
numbered  Section  17.58.150  to  read  as  follows; 

*17.58.  150  Right  of  entry--Autlio yl.o f di rector  . 


The  director  shall  b'.'  permitted  to  enter  any  prope  t ty  other  than 
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n f. iclciic<  •;  <u  any  tin.,-,  ,inJ  ! 

proviUod  in  thp  Uniforn  Inspnct  ionr.  Cc  i<’  .r.  n w .■xi'Minq  in  itin 
Lincoln  Municipal  Cfxie  or  as  may  hcioafter  he  anvided , for 
t!ie  purpose  of  inspection,  observation,  measuronenl , sanplintj, 
or  testing  in  accordance  with  the  provifiions  of  this  chanter; 
provided,  that  (1)  if  such  property  txi  occu|  le  i lie  shall  f^rst 
present  proixir  credential*;  to  the  occupant  and  reguest  entry, 
explaining  his  reasons  therefor,  and  (?)  if  such  property  be 
unoccupied,  he  shall  first  make*  a re,isonable  effort  to  locate 
the  o\rr.cr  of  sucli  property  and  r.xpjest  entry,  explaining  his 
reasons  therefor.  If  such  entry  is  refused  or  cannot  he  obtained 
because  the  owner  of  such  property  cannot  bo  found  after  due  dili- 
gence, the  director  shall  have  recourse  to  every  remedy  provided 
by  law  to  secure  laviful  entry  for  the  aliove-stated  purposes. 

Notwithstanding  the  for«*going,  if  the  director  has  rea- 
sonable cause  to  l>elievo  that  v.aters  or  wastes  of  the  types  referred 
to  in  .Sections  17.58.050  and  17.58.060  of  this  chapter  ai  e being 
discharged  from  any  property  into  a public  sewer  or  natural  out- 
let, and  has  reasonable  cause  to  believe  that  such  discharge  is 
so  dangerous,  hazardous,  or  unsafe  as  to  require  immediate  inspection 
to  safeguard  the  public  health  or  safety,  he  shall  have  the  right 
to  immediately  enter  and  inspect  such  property,  and  may  use  any 
reasonable  means  required  to  effect  such  entry  and  make  such  in- 
spection, whether  such  property  he  occupied  or  unoccupied  and 
whether  or  not  permission  to  inspect  has  been  obtained.  , If  tlie 
property  bo  occui-iod , he  shall  first  present  the  proper  credentials 
to  the  occupant  and  demand  entry,  explaining  his  reasons  therefor 
and  the  purpose  of  his  inspection.  No  person  shall  fail  or  refuse, 
after  proper  demand  has  been  made  upon  him  as  provided  in  this 
paragrapli,  to  pro.mptly  permit  the  director  to  make  any  inspection 
provided  for  by  this  paragraph.  Any  person  violating  this  paragraph 
shall  be  guilty  of  a misdemeanor. 

The  director  shall  have  no  authority  to  inquire  into  any 
processes  including  metallurgical,  chemical,  oil,  refining,  ceramic. 
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While  perforr.ing  the  necessary  work  or.  property  re- 
ferred to  ir.  t.his  section,  the  director  shall  observe  all  applicable 
safety  rules  established  by  t.he  owner  of  the  property." 

Section  16.  That  Title  17  of  the  Lincoln  .‘‘.unicipal 
Code  oe  and  it  hereby  is  amended  by  adding  a new  section  to  be 
nu.Tbered  Sectiop  17.58.167  to  read  as  follows; 

"17.58.160  Director relieved  from  pcrsoi.al  liability . 

The  City  snail  hold  harr.»ess  the  director,  whi*r.  acting  in  good 
faitr.  and  without  t'.alice,  fror.  all  personal  liability  for  any 
damage  that  r.ay  accrue  to  ar.y  person  or  property  as  a result 
of  any  act  required  by  t.his  chapter  or  by  reason  of  any  act  or 
omission  of  the  director  in  the  discharge  of  his  duties  hereunder. 
Any  suit  brought  against  the  director  because  of  any  such  act  or 
omission  in  the  carrying  out  of  the  provisions  of  this  chapter 
shall  be  defended  by  the  city's  law  dojiartment  through  final  ceter- 
mination  of  such  proceedings." 

Section  17.  That  Title  17  of  the  Lincoln  Municipal 
Code  bo  and  it  hereby  is  amended  by  adding  a new  section  to  bo 
numbered  Section  17.58.170  to  read  as  follows: 

"17.58.170  Penalties.  /uiy  person  upon  whom  a duty  is 
placad  by  the  provisions  of  this  chapter,  who  shall  fail,  neglect, 
or  refuse  to  perform  such  duty,  or  who  shill  violate  any  of  the 
provisions  of  this  chapter,  sh\ll  be  deemed  guilty  of  a misdemeanor, 
and  upon  conviction  thereof  shall  be  punished  by  a fine  not  to 
exceed  five  hundred  dollars  (5500)  for  each  violation,  together 
with  the  costs  of  prosecution.  Lad.  day  that  a violation  of  this 
chapter  continues  shall  constitute  a separate  and  distinct  offense 
and  shall  be  punishable  as  such. 

Provided,  however,  tliat  any  person  upon  whom  a duty  is 
placed  by  the  provisions  of  Sections  17.58.020,  17.58.030, 

17.58.040,  17.58.050(d),  17.58.060,  17.58.080,  17.58.090,  17.58.100, 
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of  this  ch.iptcr,  who  i . ; f.ii;,  r.ij.oct,  or  refuse 
to  perforr.  such  duty,  or  who  h,.ill  v.  l.t*-  ar./  or  ti.<-  proViSior.s 
of  Sdid  sections,  may  be  served  by  the  City  with  written  notice 
stating  the  nature  of  suc.h  duty  or  of  such  violation  and  pro- 
viding a reasonable  tine  lint  for  the  satisfactory  correction 
of  such  duty  or  violation.  Such  per>  shall,  within  such  period 
of  tine,  perfom.  such  duty  or  cease  such  violation-  otherwise, 
for  each  day  after  such  period  of  tire  that  such  person  fails, 
neglects,  or  refuses  to  perforr-  such  duty  or  violates  such  provi- 
sion, he  shall  be  dee.xed  guilty  of  a nisdor.eanor , and  upon  con- 
viction thereof  shall  be  punished  as  aliove  provided. 

In  addition  to,  or  in  lieu  of,  other  renedies  provided 
the  City  by  this  section  to  correct  or  abate  a failure,  neglect, 

( or  refusal  to  perforr.  a duty  inposc-d  by  this  chapter  or  a viola- 

tion of  a provision  of  this  chinter,  tne  director  nay  revoke  any 
permit  issued  under  the  provisions  of  this  chapter,  and  nay  effect 
the  discontinuation  of  water  or  sewer  service,  or  the  discontinuation 
of  both  such  services,  to  the  owner  of  the  property.  The  director 
may  also  institute  injunction  or  otiier  appropriate  action  or  pro- 
ceeding. However,  with  the  exception  of  repeated  nonaccidental 
discharges  to  the  public  sewers  of  w.itors  or  wastes  of  the  tyiies 
referred  to  in  subsections  (a),  (b) , and  tc)  of  Section  17.53.050 
of  this  chapter,  the  director  shall  give  the  owner  at  least 
fifteen  (15)  days'  written  notice  before  revoking  such  permit  or 
^ discontinaing  water  or  sewer  service;  except,  that  if  within  said 

fifteen-day  period  such  owner  requests  a hearing  before  the  hdaring 
board  as  hereinafter  provided,  the  director  shall  not  revo)ce  such 
permit  nor  discontinue  such  water  or  sewer  service  unless  authorized 

I 

by  said  board  or  by  a court  of  competent  jurisdiction  upon  appeal 
from  said  board. 

Any  person  who  accidentally  discharges  into  a public 


sewer  any  waters  or  wastes  of  the  types  referred  to  in  subsections 
(a),  (b) , or  (c)  of  Section  17.58.050  of  this  chapter  shall 
immediately  notify  the  director  by  tt.e  quickest  means  available. 


per  • .1 1 n ; ii>;  to  soci.  oiscl.ii 


bupplyin'j  hin  with  all  in  fort-.i"  ; r>;. 
as  the  director  may  request  to  enaMi-  tt.e  director  to  take  proper 
action  to  protect  persons,  pul. lie  sewers,  and  sewaqo  treatrer.t 
processes  which  nay  be  ondanq.  red  by  suen  discharge.  Such  .in 
accidental  discharqe  shall  not  constitute  a violation  of  tr.is 
chapter,  provided  that  prompt  report  of  such  discharqe  is  made  to 
the  director  as  aforesaid. 

Any  person  upon  whon  a duty  is  placed  by  the  provisions 
of  this  chapter,  who  shall  fail,  neqloct,  or  refuse  to  [lorforr. 
such  duty,  or  who  shall  violate  any  of  the  provisions  of  t.h,.s 
chapter,  or  who  is  respons,.ble  for  an  accidental  discharge  as 
aforesaid,  may  be  held  liable  to  the  City  for  any  expense,  loss, 
or  damage  occasioned  the  City  by  reason  thereof." 

Section  18.  That  Title  17  of  the  Lincoln  Municipal 
Code  be  and  t.  hereby  is  a.nenderi  by  adding  a new  section  to  be 
numbered  Section  17.58.180  to  read  as  follows: 

"17.58.180  Hearing  hoard.  The  mayor  of  the  City 
shall  appoint  a hearing  board  to  .irbitrate  differences  between 
the  director  and  ^u^y  person  aggrieved  by  any  decision  of  the 
director  concerning  the  interpretat ion  ^u^d  execution  of  any  pro- 
vision of  this  chapter.  Such  ooard  shall  be  appointed  within 
five  (5)  days  after  request  therefor,  setting  forth  the  specific 
matter  in  dispute,  has  been  filed  with  the  mayor  by  such  person. 

All  costs  of  arbitration  shall  bo  divided  equally  between  the 
City  and  the  person  requesting  the  board.  The  rate  or  amount 
of  pay  to  be  received  by  the  board  members  shall  be  determined 
by  the  mayor  before  the  board  convenes. 

All  hearing  boards  shall  be  appointed  ad  hoc,  but  in 
selecting  a given  hearing  board  the  mayor  may  appoint  one  or  more 
members  of  any  such  prior-appointed  board.  The  mayor  may  consult 
with  the  director  and  with  the  person  requesting  the  board  con- 
cerning the  appointment  of  board  mi-nbers,  but  he  shall  make  a 
reasonable  effort  not  to  appoint  anyone  who  is  employed  by,  retained 
by,  or  otherwise  subject  to  control  or  influence  of  the  director. 


the  iiarsor.  rcqi,ostinq  the  lAj.ir  c:  C ty.  Tlie  r.ayor ' ■ deci- 
sion 18  to  choice  of  boArd  -lorbers  •..■■..ill  : fin.il. 

One  rier'iier  of  each  i)0.ifii  :.hall  l.i'  a roqisterod  profes- 
sional e-.ci-eer:  one  r.cT.ber  sr.  ill  be  ,i  ; ricticinq  sanitary  enqineor; 
one  rorber  sh.a.l  b<'  a represent  .it  ive  of  industry  or  manuf  acturinq 
enterprise  one  . en.be r shall  ne  .1  l.iwyer;  and  one  menber  shall  be 
selected  at  larqe  for  his  ir.terer.t  in  accor.pl  1 sf.  1 nq  the  objectives 
of  this  ch.iptcr.  t;o  board  s;..i  1 1 h.ive  an'/  other  irier.bers. 

bach  hearinq  board  shill  convene  within  ten  (10)  da-/s 
after  it  is  appointed  and  elect  I's  chairr.an  and  s'jch  other  officers 
as  It  desires  tror.  a.'nor.e  its  r.e.nbers  and  si.all  est.iblish  its  own 
rales  of  procedure,  provided  t).it  three  mer.h<?rs  s.’i.ill  constitute 
a quorur.  for  t.he  transact  ion  of  t.sinoss  arid  three  affirmative  votes 
sliall  be  required  for  final  aC  ion  on  -i.-.'/  ratter  acted  upon  by 
the  board.  Tne  board  shall  r I'ne  srpcific  findinqs  and  conclusions 
based  upon  the  te.stimony  and  evidence  properly  presented  to  it,  and 
shall  render  its  decision  based  upon  such  findinqs  and  conclusions 
within  thirt/  (30)  days  after  the  date  the  board  con'venes,  ano  at 
the  end  of  such  period  of  time  tfie  board  shall  automatically  cease 
to  exist.  Such  decision  shall  be  in  full  resolve  of  the  said  dis- 
pute. Neither  the  hearinq  board  nor  any  member  thiereof  shall  ir. 
any  way  be  liable  to  the  City  or  to  any  person  w.honsoevor  for  any 
such  decision  rendered  by  it.  The  uecision  of  the  ucard  shall  be 
bindinq  upon  the  City  and  upon  the  person  requestinq  the  board, 
and  ita  decision  may  be  appealed  by  citfier  or  both  partiea  to  the 
Oiatrict  Court  of  Lancaater  County,  Nebraska. 

Nothlnq  contained  in  this  section  shall  be  construed  to 
preclude  any  person  aqgrieved  by  ar.y  decision  of  the  director  con- 
oerninq  the  interpretation  and  execution  of  any  provision  of  this 
chapter  from  appealing  such  decision  to  the  District  Court  of  Lan- 
caster County,  Nebraska.” 

Section  19.  That  Title  17  of  the  Lincoln  Municipal 


Code  bm  and  It  hereby  la  amended  by  adding  a new  section  to  be 
nuBvbered  Section  17.58.190  to  read  as  follows: 
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, sinli'r.co , clause,  pl.r.ise,  or  provision  of  this  ch.i;\er 
shall  be  adjudged  invalid,  or  .held  u.nconstitutional  , t.he  sar.e 
shall  not  affect  the  validity  of  this  ch.ipter  as  a whole  or  any 
part  or  provision  thereof,  other  than  the  part  so  declared  to 
be  invalid  or  unconstitutional.  ' 

Section  20.  That  all  ordinances  and  parts  of  ordinances 
in  conflict  herewith  be  and  tliey  hereby  are  repealed. 

Section  21.  This  ordinance  shall  take  effect  and  be 
in  force  from  and  after  its  passage  and  publication  according 
to  law. 

Introduced  by 


Approved  as  to  Form : 
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H^  I]  OKIMINM)  h%  ihf  f iix  (,oun«.il  >•)  th^  ( itv  o»  Ijov  -In  Srhtiski 
Sfktion  I That  ( hapier  1 ■*  60  "f  thr  ljni.otn  Munuipai  ( 'df  6^  ,i  hrreh\  is  4mrmJpd 
hv  adding  4 nr»  s«^ti«>r  to  he  nurnhered  Section  l'60  00S  it  read  4&  lt)iio«s 

P 60  00^  Defininoiu  The  derimlu>ni  *ei  forth  in  Section  I “*  '6  010  ol  this  title  sfiali  ex«.epi 
41  oihersute  s{>ek.<f{..2liv  delineJ  m this  »e<.tion.  apply  sMih  like  !oi»e  and  efievi  i»«  this  chaplet  n-grthej 
with  the  following  definitions 

la)  BasK  sewer  use  unit  t-harge"  shall  niean  the  hasK  ..hatgr  pe*  one  hundred  subk  leef  of  »*4ie( 
(H  sewage  if  a sassage  measuring  devke  ii  required  or  permitted  and  used,  made  against  a prupertv  lor 
using  the  Lincoln  Sanitars  Sewer  System,  and  shall  he  determined  bv  dniding  the  total  annual  sewage 
freatmenr  and  coDectron  toils  fas  defined;  for  rhe  fmaJ  year  of  sewer  use  by  the  toltJ  sewage  flow 
in  hundreds  of  cubic  feet,  into  the  sewage  treatment  facdities  of  the  Lincoln  Sanitars  Sewer  System 
dunng  the  city  i fiscal  year  immediately  preceding  the  fiKai  sear  of  Kwer  use 

(b)  ‘ThJorme  requiremeni  shall  mean  the  weight  of  chlonne.  expressed  in  milligrtnis  per  liter,  which 
must  be  added  per  unit  volume  to  produce  the  desired  result  under  stated  conditions 

(c;  "COD”  (denoting  themicai  oxygen  demand;  shall  mean  the  oxygen  equivalent  of  that  portion 
of  an  organic  matter  in  a sample  that  is  luacaptible  to  oxidation  by  strong  chemical  oxidert,  expressed 
in  milliframa  per  liter 

(d)  "Dwailing  unit"  shall  maan  a room  or  roomi  in  which  kitchen  facUities  are  provided,  located 
in  a buUding  or  itruciure  uaed  by  a family  or  household  as  a home  or  residence  of  the  family  or  household 
(•)  Nonreaidentlai  property”  shall  mean  any  property  other  than  residential  property 
ff)  Normal  lewagf"  ahaJi  mean  sewage  which  when  anaiyrtd  shows  by  weight  a daily  average  of 
not  more  than  iOO  parts  per  million  (2.500  pounds)  of  suspended  solids,  not  more  than  250  parti  per 
million  (2.085  pounds)  of  BOD  (or  where  biochemical  oxygen  demand  cannoi  Kcurately  be  determined 
a chemical  oxygen  demand  greaitr  than  400  pans  per  million  I.1.3.T6  pounds)),  and  not  more  than  l(X) 
parts  pe>  million  (834  pounds)  of  eihet  soluble  matter  (grease  and  oU).  each  pet  million  gallons  of  daily 
flow 

(|)  "ppm”  (denoting  peril  per  million)  shall  mean  milligrams  pet  litei 

fh)  "Reaidential  property”  shall  mean  a property  coniiiilng  primarily,  on  an  area  halts,  of  ime  or 


more  dwelling  units 
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10  reta  *%  (uilow\ 

1760030  Buk  «wef  uwe  cturgr  V4*.h  propedv  usm|[  the  Mniiirs  system  -it  thr  vifs 

*all  be  wbie.l  to  4 bam  Kwer  uie  thaige  b..l  a given  leviaenlial  po. petty  the  bam  vewet  uvr  .hatgr 
lot  ea.h  btlling  ly.le  ahall  be  deietmined  by  mulitplymg  lot  ea.  h wiih  .v.lt  ihe  total  atm.unt  ..I  »aiet 
in  hundieds  ol  lubt.  lert  meteted  lot  wid  piopeitv  dunng  4 hilling  iwlr  .h..ven  by  the  diir.t..t  lorni 
the  mmi  te.rni  paM  .inlet  hv  the  bam  Kwet  ok  onii  .hatgr  hot  a given  non  teyidential  pt..prtiv 
the  h.M.  vewet  .tve  thaige  I..1  a given  hilling  ryvle  Miall  he  deietmined  hv  muliiplving  lot  w.h  w Je 

the  total  .m.mnt  ol  .aiei  ot  ve.ar.  m bundled,  ol  tubu.  leei  meamied  lot  .aid  pt, .petty  dui.ng 

«i.h  vvtle  hv  the  ha.u  te.et  uie  unit  .hatge  Ihe  ham  «wei  uv  unit  thatge  lot  any  given  p.opetiv 
I.  Iteieh)  found  and  determined  to  he  nineteen  .ent.  pet  one  hundred  aihu  leei  ol  *aiet  01  w.age 
as  hfrrin  provtarJ 

In  Ihe  vavr  ol  .h.ti.gr  ..I  m.upanty  ol  te.ideniial  pmpe.ty  il  the  ditevtot  tea.onahiv  deietmtne. 
0,41  to  v.mipulc  the  h4Mt  .e.ei  tiu  vhaige  lot  4 given  billing  .yde  up.tn  the  4m..unl  ol  .ate.  uved 
hv  vu.h  pi.mniy  duimg  .u.h  .inlet  hilling  tv.le  .m.ld  he  inequitable  eiihei  to  the  .tty  ...  to  thr 

,l«i  hr  shall  uvr  thr  ivr.agr  amoitnl  ol  .ain  ovrd  hv  hkr  tiKi.  diinng  u.sh  .inirt  Mlhng  sVsIr  m 

kompiitr  sui h i.h.«>|it 


j M * vrvkijjr  mraviiMti^'  J«’m.  « • ••  " .]  I*\  thr  *lii^ 

ind  u»fd  t*i  nM‘4'Uff  thr  v«»lurnf  *»l  div.li.Hjr  ' ■»!«  ’•>.  I .u  .-i  Sn.ii4t\  S«*^*n  ''\%tc«n  .i.^h 

uvc  vh^tpr  \h4ll  V i«>inputfd  (heff'in  jt  fbr  h4'u  .•mc*  .•  t 

Ibe  .liTfii'M  sh«)l  revirNfc  ihe  h4\K  N^wff  jsc  init  rv^rv  »i-4f  >f  ni*>fr  .i?fn  il  .••nditjon^ 

\«  vkirr^nt  4pJ  hasfd  upon  >uch  rc\if  * ^aJl  make  rcv  "trniehdad'-tiN  lo  ii\  -.il  '>»f  thru 
«.i>n<idrration 

Vv  lion  4 Ihjl  (*hap!rr  I '' dO  ihr  Ini' -ill  Mim  ipj  < mJ<*  ^'i-  jt.  * ji  hcirb’.  jitifn-lrtl 
bv  aiUlinji  i nri*  sc  ii'»n  fi'  he  ruimhrrrd  V ' -h  I t<>  trad  1 * «il  >■* 

t*0  0\2  Minimum  sfwer  usr  iharjtr  krgjfJtrs'  >f  Ahcthr*  i mrirt  is  uvf-J  thrre  shail 

he  4 minimum  wei  ‘isf  Jiarar  pei  m mth  i'»  cjih  pi<iprif\  isn.n  flic  I in..‘»ln  Sjniian  Se*»-f  Sv'tem 
dflermined  hy  !he  tiurn^yr  am!  si/e  >♦  »he  wjiet  meiers  -rvipj  such  pi"peif\  i ■ vsii 


Nfcaiei 

Mrier 

Si/e 

Minimum  Sewer  1 se 

per  Water  Me'e 

^ K 

in>  h 

S I ''1 

t 4 

inch 

1 ^0 

1 

in«  h 

t Ml 

1 

1 : 

invh 

\ on 

; 

inch 

h 

t 

inch 

^0 

4 

imh 

7i 

6 

inch 

62  50 

H 

inch 

1 lOfKl 

10 

inch 

1 5()  on 

hor  4 multiple  dwelling  unit  fevdcntial  propertv  the  monthlv  ses^ei  u%c  hj'ne  shill  he  at  least 
SI  SO  pet  dwelling  umt 

Secium  S That  ( hapter  |7p0  of  the  lincoln  Munkipai  ( -KJe  he  and  it  hetebs  11  amended 
by  adding  a new  sevtuir  tsi  be  numbered  Section  I “^60  014  to  read  as  lollows 

17  60  034  SrwcT  uae  wreharye  When  applicable  In  additmn  t<<  the  hasa  sewer  use  charge 

required  b>  seuiun  1760010  ot  this  chapter  when  ari>  property  divharges  into  the  Liti«.i>tn  Sanitary 
Sewer  System  tignif'kant  (as  determined  by  the  director)  corumtrations  or  quantiiies  of  industrial  wastes 
or  other  hiyh  sitengih  sewage  whkh  sewage,  as  deiemuned  hs  r|ie  direi.iot  has  * sirengih  greater  than 
ntirmal  sewage  (as  deftrsedl.  such  property  shill  be  subiev.!  u»  4 vewci  use  surcharge,  to  be  determined 
as  Kt  forth  in  this  chapter  the  purp«»se  of  suvh  surcharge  being  to  help  defray  the  extra  cost  to  the 
city  of  treating  su^h  sewage 

Section  6 Ihii  I hapter  ! 7 60  of  the  limoln  Murikipal  ( -nle  be  and  M hereby  is  amended 
by  adding  a new  section  to  be  numbered  Section  |7f»00l6  i»»  read  as  ltdiows 

17  60  0.^6  Sewer  uv  fursharge  Obuintng  and  aisalvring  wwagr  samples  I u use  in  determining 

the  aewer  use  surcharge  to  he  made  against  a given  property  for  a given  pernnl  of  lime  ihe  director 

shall  sample  and  analyze  the  sewage  diKharge  fri*m  such  property  inttt  the  lincoln  Sanitary  Sewei  System 
III  order  to  determine  the  sirength  of  such  sewage  over  such  perUMi  I'suiUy  yainples  shall  be  taken 
from  such  sewa^  discharge  on  at  least  ihree  OMupmites  during  operaiions  <m  such  pn*peity  The  director 
shall  annually  deiermloe  rhe  umf  tml  ($  lb)  to  the  city  of  removing  susprnded  solids.  ol  reniming 


Hi  s .I'  III. 1 ..t  s hfi'n  *1  m\p«-  .ind  t thf  ».l  l.'.i  »»i4l  t'r.t : .ni*n»  Tij...  -j 

* ■'  lA  is'rx  n<"A  if^fc  ,ni,.  ihf  . il\  ^ \f  >*  iH<  ficjimrii'  fjv  ihhfH  Sii.  h 'u.*,  iti.  t.*  'fu  J • • 

shiJ^  hf  rnjd*-  >ljsidmK  fhr  foinl  4nnu4l  «*>»..»){»•  Hr.ihnfnt  o'«ts  Us  UHnfdt  f»i4H|\hrd  f -i  tf»  . j 

..r  vr^fcri  i.sf  (With  .iiM  4}l  K4!h>n\  Hcuig  nudr  t..i  thf  reniov^l  '>1  susprndrd  \.»lid\  H<»l»  ‘t  ( i >0  isd 
•thrf  suh^t4nvf  rei|uirjng  tffifmvntt.  hv  thf  tn**i  annut)  pounds  of  suspfndr  1 w>lids  BOl>  >•  < 0|) 
4!r.l  .thff  \uhvt4tKr  rfipunng  trfafnifnt  lUiwii>-  mt  ' thf  ut>  s srw4|(f  trP4tnifnt  f4kiljfif\ 

■\.l  Muh  Siiv.plmg  and  snaU/ing  the  v<*agr  divhatgf  from  4 givfn  pr'  pfff\  shill  h-  m a-.-  riliruf 
Aith  »hr  pft»isi-)ns  .1  sf^tions  I 7 H)ff  and  I ' Sm  i lo  of  this  ntle  po.vtdfd  h->vsfsf',  th4i  the  di?" 
rna\  in  ho  divrftion  a>.i.epf  mkH  sampling  ani  anals/ing  results  as  mas  Hr  vohmittfd  » him  h\  ihs 
sfssfT  user  on  suxh  pfopnts  it  thf  due-  tot  reaswuhlv  dfferminfs  that  su.h  results  pTojyiiv  frilri,i  the 
osf’all  natiiff  ol  sush  divhatgr 

fai-h  property  lot  *hKh  misif  than  two  sampling  stations  aie  used  shall  ffimhurse  the  sity  toi  the 
tits  s sampling  and  analyzing  ».i)$ts  resulting  Ironi  samples  taken  from  more  than  tsso  ..i  su  h stations 
Sfvtion  ''  I hat  (‘hapter  1 60  of  the  lin^oln  MuniupaJ  (ode  he  and  it  hereby  is  amended 
bs  adding  a new  se..tion  t<»  he  numbered  Section  |7f>0  0^H  to  read  as  follows 

P 60  O.iH  Sewer  use  surcharge  Surcharge  formula  At  the  approximate  end  >t  eai.h  month, 
quarter  or  semiannually  as  determined  hv  the  director  the  director  shall  make  a tornputafion  o(  ihc 
sewer  use  surcharge  for  each  propertv  divhargmg  indusina!  waste*  or  other  high  strength  sewage,  using 
the  following  formula 

S(  = I Rp(  Pi  l*n » ♦ ( Si  Snt  ♦ ( Xi  Xn)  | % h 14  x V 

^khere  Sf  ' Surcharge  J 

Rp  “ Unit  BOf)  cost  (or  ( ()|)  c<**i  when  used  in  lieu  of  BOD)  ol  treating  normal  sewage,  S IH 

P:  bOl>  or  ( < )I>  in  the  industrial  waste  ppm 

Pr,  » HOI)  or  rOf)  m normal  sewage  ppm 

R^  t nil  suspended  solids  cost  of  treating  ru>rmai  sewage  S Ih 

Si  Suspended  stdids  in  the  industrial  waste,  ppm 

Sn  Suspended  solids  in  normal  sewage  ppm 

K ^ ( nit  «.<»st  of  treating  anv  additional  subslam e in  the  industrial  waste  % lb 

Xi  * Substance  requiring  additional  treatment  in  the  industrial  waste,  ppm 
Xn  * Substance  requiring  additional  treatment  in  normal  sewage,  ppm 
b t4  lb.  million  gallon  nig  i 
V Wastewater  volume,  million  gallon 

Section  b That  Section  I7b0  06(jul  the  I incoln  Municipal  ( «Hir  be  and  it  heicbs  is  amended 
to  read  as  (ultows 

1 7 60  060  Sewafr  meters  Suh^ec  I to  the  approval  of  the  d tree  tor . anv  user  of  ific  1 iruoln  Saritiaiv 
Sewer  System  rtiav  at  the  user's  option  and  expense,  inilall  one  or  more  sewage  meters  oi  other 
sewage  measuring  device  to  measure  all  sewage  div  barged  into  such  system  and  it  lequired  by  ihc  dircc  lot 
any  uaei  of  tuch  lysieni  shall  install  one  or  more  such  incieis  or  Jevues  at  the  user  s expense  Ihe 
director  ihall  not  tc<|uite  the  installation  of  sewage  meters  or  other  sewage  measming  devices  it  itie 
properly  ta  nt»r  discharging  industrial  wanes  or  other  higli  strength  sewage  unless  special  or  unusual 
corditions  rncnl  the  making  ol  such  a requireniriii  the  diieiloi  shall  base  the  iighi  m remove  rep.iii 
and  reinstall  any  luch  petimiied  or  requited  meter  or  device  at  the  user's  expense 


> V#'>  . .*•  V 


•!  II, . I I hOilxil  .1  •!„  I..  >.1  , . I ,,  . ,1,  „„1  ■ l.rirlv  „„riiilrd 

(<•  rrjil  4s  |..U4>«' 

I7600H0  Vv«iri  himrd  off  f<»f  nonpavmrnt  nf  srwpi  uv  charyri  it  -it  v v iv  ihargr  hr 
not  p«jd  »;thin  * t>rnod  ot  thirts  di>s  ihr-  the  sjr,r  m.«s  db'  th'*  *jtpt  mj.  h,-  fumrj  .,ff  ind 
thp  iervke  not  renrnrd  until  ai>  «rre«raKf\  ttt  paid  in.  ludtna  thr  fjnhrr  um.  -t  f-vr  |.,t  tuminn 

df  thr  »itrt  and  fivr  Joiltrt  for  turntnft  thr  'A.-trr  ^4  k .m  thr  »a:nr  hrjnjt  thr  rtiunatrd  vnu  to 
thr  wit>  ol  Sikh  labor 

Section  10  lhat  Sr.  tion  I ’ 60  I <>t ' < ■’  ‘h**  I jn^  .'in  Mijfiu  ipa)  < »«Jr  hr  and  it  hrrrbv  i^  amrndrd 
t'  trad  as  follows 

I 60  100  IVfrx'tisr  mrirrs  It*  am  ..ax  . it  },.i'  brrr  snip  >\Mb>  t,.  u i.i  inv  \katpf  of  v'Aa^r 
mrirr  ot  tithri  mraturm^  Irvur  or  if  thr  dirr^tor  rrj\of;jh|y  drirrrnmrs  that  at  \ %U4,h  mctri  or  drvur 
has  faiird  t.'  fTirasurr  a4.4.urairl\  dunng  the  hijlinf^  pcrnjJ  in  ijursii  in.  ihr  srwrr  usr  chargrs  shall  hr 
Lomputrd  upon  an  riiimaird  w.jtrr  or  srwagr  How  for  thr  pr’HnJ  and  thr  mrirr  .ir  drvkr  rrpairrd 
and  trstrd  at  thr  ruprnir  ol  ihr  srwrr  user 

Srctiisn  II  fhai  Scvlion  1 “*  6U  1 10  uf  ftu*  I in.  *'  S^inuipal  < >‘dr  hr  and  it  hrrrhy  n amended 

ts'  read  at  f..illowi 

I‘’60IIO  Bailing  adjutimrnta  V^hrre  hs  iras.  1 ■'  -.pr.  lai  >f  unusual  ••nditions,  thr  water 

vonaumption  taiii  ft*  frOref  properlv  the  quaritits  -i|  .1.  tuaJIv  diwhargrd  Jt  >m  a prtipcrtv  uilo 

thr  Linitdn  Sanitarv  Srwrr  Svsirm  thr  dirrsl<  t Oiall  luvr  thr  p.iwrr  1<  adiusi  suvh  hillings 

Saturn  1 ' That  Sr,  turn  I *'  60  I 0)  of  thr  I in«.<»lr*  Munu  ipai  ( «Klr  hr  and  it  hrrrbv  is  amended 

to  read  as  follows 

l^60l.)0  Btllinfs  lo  s'ommrncr  limiting  of  sewer  uar  chargrx  Thr  hasu  sewer  use  charges 
t^P*^d  h>  this  chapter  shall  be  hilled  with  all  bdling'  based  upi>n  meter  readings  made  on  and  after 
January  T4  id?*  The  sewet  use  sutsharges  imposed  hv  this  chapter  sliall  he  billed  commencing  on 
and  after  January  24  ld7^  such  billings  to  be  made  monthly  quarterly.  t>r  semiannually  as  determined 
h\  the  director 

Purvided  that  ownership  remains  the  same  the  total  annual  sewer  use  charge  for  any  gwen  propetts 
shall  to  the  extent  thr  fltms  and  strengths  ol  sewage  rrinain  the  same  as  during  the  12  month  perunl 
immediately  preceding  the  first  inetci  reading  made  for  'Uch  prt»pertv  on  or  after  January  24.  Id72 
(which  pernid  shall  be  designated  as  the  b«e  period"),  be  limited  lo  (al  a maximum  annual  increase 
I'H  the  fini  I2m4»nih  period  after  the  base  period  of  100^  of  such  sewer  use  charges  for  the  bate 
peri4>d  (h)  a maximum  annual  increase  for  the  second  l2month  penod  after  the  base  penod  of  2004 
of  such  sewer  use  chaifri  for  the  base  penod.  and  (c)  a maximum  annual  increase  fot  the  thud  l2  monlh 
penod  after  the  base  period  of  .TOtJ*'  of  such  sewer  use  charges  for  the  base  period,  and  (d)  thereafter 
there  shell  be  rto  limitation  on  (he  total  sewer  use  charges  as  otherwise  provided  for  herein,  and  any 
exceaa  of  such  flows  and  strengths  above  those  of  the  bate  penod  in  any  of  the  toregmng  three  of 
the  12  month  periods  shall  he  sub|ect  to  the  total  sewer  uk-  charges  on  such  excess  for  such  pertodi, 
as  otherwise  provided  for  herein 

Section  13  That  (hapier  1^60  ot  the  lincoln  Municipal  Code  he  and  it  hereby  is  amended 
by  adding  1 new  section  to  he  numbered  Se.  tion  1 7 m)  140  to  read  as  follows 

17  60  140  Heving  board  The  provisions  of  section  I?  5H  IHO  (heating  hoard)  of  this  title  shall 
apply  to  this  chapter  wurh  like  force  and  effect  Provided,  however,  that  m the  event  ol  a dispute  between 
any  person  and  the  uty  concerning  the  amount  of  «nv  sewer  use  charge  imposed  hy  this  chapter,  the 
city  may  require  such  person  lo  pay  such  disputed  amount  to  the  city  pending  Onal  arbitration  or 
ad|udkation  of  the  matter,  and  tf  upon  final  determination  it  be  found  or  ordeied  that  the  city  repay 
such  disputed  amount  or  portion  iheteof  thr  uty  shall  repay  same  with  interest  al  the  legal  rate 
!»ection  14  That  Sections  PhOOlO  |7600t0  i76U()60.  PnoORU  P60I0().  |760  M0. 


and  1760  1.10  of  the  Unsoln  MunKipal  Code  as  hitherto  existing  and  all  other  ordinances  and  parts 
of  ordinances  m conflict  herewiih  be  and  they  hereby  are  repealed 
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